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COMMERCIAL ENGINEERING. 


REPORT OF A CO^TEREl^CE OiN BUSINESS TRAINIiNG FOR 
EiNGIxNEERS AND ENGINEERING TRAINING FOR 
STUDENTS OF BUSINESS. 


INTRODUCTION. 


PRELIMINARY CONFERENCE, ST. LOUIS, MO., FEBRUARY 22. 1919.^ 

Jhe Coimnissioiier ’ of Education authorized tl»e .specialist in 
of conunerciiiJ education of the Bureau of Education to con- 
fer with a snuiii group of administrative professors in engineering 
and coiiijiierce for the i)urpose of discussing ways and nutans wherehy 
11 larger luimher of sUideiiLs in engineering and conimercei'might be 
prepared IxUter for management jwsitions in industry and coinmeree, 
and under date of Fchruiiry 15, the commissioner invihul the presi- 
^dents of higlTei* institutions near St. Ix>uis to scmkI repi*cscntatives 
for a conference with Dr. Swiggett, in that city on Februa^ 

The timeliness of tlie subjetrt of the conference Jimy be jiidged the 
^attendance at the conference. Although the conference met in one 
week fi-oni the commissioner’s cull by letUu' from Washkigton, 7 of 
the 11 institutions were repre.sented as follows: 

University of Illinois. C. M. Thompson, assoclnto professor of tH'onomles: 

N. Weston, aetlnj: (Jenn. <h)IIc‘«e of Cominoree ami liusiness Administra- 
tion; and L. K. Voimg, of the Union Electric M^;ht k l*ower I'o.. St.* 
I..OU1S, Mo. ' ' 

UniverHlty of Iowa. N. A. Iirls4«, director, Sclioo) uf Coinnieree. 

Iowa State College. ^.Vnsou Xlarslou.'deiin, Division of KnuintHM’lii;; 

University of Kansas. P. F. Walker, dean, School of Engineering. 

UnlnTHity of Miniiow>ta. George W. Dowrie, professor of ertaioinlcs. -- 
Unlveralty of MIhhouH, Isuilore Loeb. dean, School of Business ami Public 
Administration. , ^ ^ 

Washington University. W. F. Gephart, Ueun, Sciioi>l of C(»nm»erw nml 
Finance; Alexander S. I^ngatlorf, dean of the Schools of Engineering and 
Architecture. . * 

. The members pi'osent ut this preliminary conference asked for the 
immediate appointment by the Commissioner of Education of a com- 
mittee to consider with Dr. ’Swiggett, at a second .conference in 
Washington, on or about March 31^ the subject of- commercial eiigi-,* 
heenilg in its variofia aspects (uid .to pt^psire one .pr .more curricula - 
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in this field which can be recommended by the Bureau of Education 
for adoption in our colleges and universities. 

It was furthbr recommended that a general conference, national in 
scope, and fully I'cpresentative of all interests in characUu’, be held in 
the immediate future for the pi^trpose of directing attention to the 
importance of this new type of training and to discuss one or 11101*0 
main topics essential to the preparation of commercial engineers. 


The committ^ to be appointed was further charged to consider 
the four following tentative curricula suggestions: 

First, That n iijiniinum nuinbi'r 6f tmurs in business tminln^, to be deter- 
niiiied by the committee, be rtniulrecl In all eiiiJiiUMn’inf!: eonrses; 

Second, That n (mrrlculunr providing for u minimum of 15 to 30 units in 
business <K*onoiutcs be incorixmitcd in all cnginet*ring courses jimi offertnl on 
an elective basis; 

Third, Thitt»a onrrictilum in commercial or industrial enpllieorinjr subjt^cts 
be offered In the School of Commerce with degree lo be given In that school ; 

Fourth, That a five-year combined engineering and conmicrdal course be 
prepnn*<l. 


COMMITTEE CONFERENCE, WASHINGTON, D. C.^ MARCH 31- 
APRIL 1, 1919. 


Pursuant to the wishes of the St. I»nis conference, the Commis- 
sioner of Education immediately appointed a committee on com- 
mercial engineering and called a conference of this commitlee 'to 
meet in Washington, New Willard Hotel/March 31-ApriI 1. Let- 
ters of invitation to be repi'escnted on this committee were likewise 
transmitted through their secretanes to the folld^ing societies and 
conuhjttees: The American Institute of Minf^ Engineers; the 
American Institute of picctrical Engineers; the American Society 
of Civil Engineers ^ the American Society of Mechanical Engineers; 
the Society for the Promotion 'of Engineering Education; dnd the 
Committee of Fifteen on Educational Prepilnition for Foreign' 
. ' Service. 


In the letter of invitation to the engineering societies it, was dis^ 
tinctly stated by the chairman' of the conference committee that their 
representation on the committee did not carry with it their endorse- 
ment of any course or courses of study which the committee con- 
ference of March 31 might prepare for recommendation. 


The following members constituted the conference committee of 
March 31 : 

A, B. Dinwiddle, president of Tulane Fnlversity ; W. F, Gephart, dean. Scho6l 
of Coniiaerce, and Finance^' Washington University; Arthur A. UunierschUig,' 
president, Carnegie I net! tute^ of Technology ; John Hays Ratniuond, mining en- 
gineer, Washington and New York ; Henry Hand Hatfield, dean, College of Com- 

> ^ Represented by Q. H/ Follows, head of the D^artmcent of Cpmm^al Kn(^e^^ 

’ ^lijf^. Csrpegle lost / ; 
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morce, UnUorsity of Cfillfornln ; E. Plotchkiss, dirw?tor of bnstnosB ^ucfltioD, 
Eiiiversity of Mlunesotn ; EvercU l^ord. dean, School of Buslncisj; Adminlstra* *"^ ' 
tion, CoBlon University; Wllilani MfClollaml, dean, the Wharton School of 
Finance and Commerce, University of Uennsylvanla ; C. R. :tlnnn. chnlriimn of 
(he Advist>ry Board, Conmiittw on Education and Special Training, AVar De- 
partment; Anson Marston, dean, Division of Engineering, lown State College; 
Frank (yHara, professor of political economy, the Catholic University of Amer- 
ica ; C. U. Richards, dean, College of Engineering, University of llJinois; Herman 
Schneider, dean, College of Engineering. University of Cincinnati; (;ien lA^vin 
Swiggett, specialist in’ commendnl education, Bureau of Edticotlon, chnlnnan, 
and the retmesentatlves of the following societies and committee: 

Society for tlie Froniotion of Engineering Edvictition, rei)resentod by W, E. 
Mott, dean, School of AppIIe<l Science, Carnegie Institute of Technology. uAts- 
hiirgh. Bn. 

American Society of Civil Engineers, roi)resente<l by Francis R. Weller, e'en- 
stilting engineer,* Wasifhington, I>. C. 

American - Institute of Mining Ength^rs, represented by 11. Foster Bain,* 
assistant director, rnitetl States Biirenuji' Mines, Washingt/m. D. 0, , 

Ainoelcan Society of Mechanical EiyiiiS^rs, represenietl by R, U. Sackett, tlenn, 
School of Engineering. Bennsylvonln^tate College. 

American Institute of Eleetricai Engineers, represented by E. W. Rice, Jr., 
president General Electric Co., Sciieneciudy, N. Y. (alternuie Francis C. Fratt,’ 
vice president and assistant to the president. Oonoral Electric Co.) 

('ommitU'o of Fifteen on Educational rreparation for Foreign Service,' repre- 
sented by Glen Levin Swiggett, specialist in commercial iHlucallon, United States 
Rureau of Itklucntion. 


• «The committee conference began its labors at 10 o'clock.’ All 
members were present with the exception of Deans Lord, McClelland, 
Richards, and Schneider. „ 

It was planned to print in full the record of the three sessions of ■ 
the conference. In view of the fact, however* that a brief prelimi- 
nary announcement of the main results of the conference, dated .Vpril 
11, has been prepared 1)V the chairman and sent to the proper officials 
oi educational institutions, engineering societies, biisine.ss organiza- 
tions, aijd tojnteresttd individual's, and further because of the fact 
that the value of the discussions, of the committee at. that \ime has 
been lessened 'somewhJit by the publication, so shortly thereafter, of 
the proceedings in full of the public conference of June 23-24 there 
will be printed in this place, as a matter of record, only the approved ' 
recommendations of the committee and the remarks, submitted in 
writing, of Mr, John; Hays Hammond, For the guidance of the 
committee the chairman submitted copies of the engineering courses 
of study of several of fhe.^larger uniyeKsities, and of a brief state- 
ment of present practice and any. change contemplated in courses'- 


' R«prrKnte<1 tff A. E, nolbrook, scUng, chief mining englneorln,', Bureau of Mine*.' 

*Mr, Pratt attended the conference. 

•The committee met In executive sesaion at the lew Willard Hotel the morning and 
afternoon . 0 /-? March 3X and the “ morning" of April X. The: membera were Rie dinner # 
gueats of . Mr. Hnmmont^ on night, March 8Xi 
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of study in engineering and coiunicrce in line with the four curriciilaN 
suggestions from the St. Louis conference. This statement^ was 
hused on answers received from university officials in reply to the 
request of the Commissioner of Education, dfted Murdi 4, that 
administrative professors in engineeiing coinine’ce furnish the 
chairman with this data for the use of tl»e, committee (’(Uiferenee of 
March 31. 

THE EXTENDED FUNCTION OF THE ENGINEER. 

Uy .1 n 1 1 N H A Y H Ha m ox k . 

This is an era of expansion, and conformably with the change in 
commercial conditions the function of the engineer has also ex- 
panded. Fr-oni his capacity of an engineer limited to the deterini na- 
tion of technical questions, the engineer of to-day has come to 
assume an economic importance in those branches of industry 
dependent upon engineering skill for their development. Tie is, 
iiulSed, an engineer of limited usefulness who does not go furth 
piyfess ion ally than to submit a purely technical report on sublets 
j) resented for his eftmsi derat ion. 

Wliilo he has the same responsibilities as formerly in the solution 
of the technical prohloins inv(Vhrad, thCj engineer is further e.x- 
pected to Supplement his rei)ort with ad^dcc on the financial and 
commei-cial* aspects of these pi’oblem.s, for the great majority of prob- 
leins presented to tlie engineer ultimately involve the determina- 
tion of the pecuniary relations of the propositions nndei* consid- 
eration. 

Moreover, when an engineer mcom mends* the investment of capi- 
tal in an enterprise he incurs* a certain moral responMbility for its 
efficient .lyianageinont, inasmuch as his professional reputation de- , 
pends upon the realination of his predictions as to the outcome of 
the investment. P^pr this reason he passes from the nMe of an ex- 
pert to that of a consulting engineer, bound to supervise both the 
technical and flic business management of the property financed^|fc 
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his clients. 

In this extended sphere of professional activity the engineer 
destined to play a more important part in tRe future than in the 
past. It is with special^neference to the expansion of our foreign* 
trade and the services to be rendered Ify the* engineer in this con- 
nection tharl shall address my brief remarks. In that^field he will 
find his best opportunities and there succe&s will be best rewarded^ 
since exceptionally great responsibility must bo imposed in the con- 
duct of operations in distant lands and this colls for men of high 
^professional equipment and me^ pf sound business jiidgin^nC 
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In the expiinsioii of our foreign trade we have new problems 
interjected as the re.siilt of conditions created by the World Wnr. 
For example, as one of the effects of the war, we shall in the futunv 
ho deprived, in a large ineasiire, of the markets of Europe for our 
exports; and' for that reason we shall have to depend upon the ex- 
pansion of the inaij^ots of the so-called “backward countries ” to com- 
pensate for the loss of Kurot>ean markets and to provide as well for 
the products of our ever expanding national industries. 

Tn order to expand the markets of these countries we must first in- 
crease their purchasing power. This can be done only by increasing 
the value of their national securities, through the development of 
their natural resources. Heretofore, the “backward nations ’’ have 
relied upon the money centers of Pm rope for the capital with which 
to finance the development of their industries, but in tlie near future 
they can not depend upon this source of financral assistancre. And, 
if the United Statps^iiu^lie rest of the world arc to realize the po-. 
tontiality of these countries as important maikets for their industrial 
pixiducts, we must assumedlie position of the hanlcer of tiiese “back- 
ward nations.” < 


In the develotmient of a country's natural resources, the engineer 
is an indispensable factor as the industries to he created are almost 
always in the category of engineering enterprises. Tn the first place, 
t!ie problem presented i.s whether or not J:he enterprise can be made 
a success from the technical point of view and, secondly, whether or 
not it can be made a continercial success from a financial point of 
view. While these problems may seem distinct, they are, neverthe- 
less, closely related and interdependent and can he best solved by 
engineers having business training and experience. 

As the i*esult of my own experience in tlie development of engineer- 
ing enterprises in different parts of tlie world, I am convinced that 
an engineering education, supplemented by business training and ex- 
perience, constitutes the bSit possible qualifications, both for- the 
expert to determine the advisability of the investment of capital, 
and for the Imsiness management of operations |n the industpiee 
developed. I am also of the opinion that the inlerests of th^ in- 
vesting public are b^t safe-guarded when the r^jbiusibility for^e 
investment of capftal ajid for the managemeiU^^moperations is left 
to an engineer who has had busine^ train Ln^ind experience. This 
because of the fact tliat greater honesty and greater ability obtains 
among the memboi*s of the engineering profession than is to be found 
in the usual class of irresponsible business promoters. 

^Nothing could do more to add to the dignity, the influence, and the 
remuneration of the engineering profession than to elevate thi 
engin^r from the position of a strictly technical man to one whose 
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opinion and* authority would be supreme in all matters appertaining 
to industrial development. Tlie engineer has heretofore not been 
- acc<jgded the recognition he has deserved when he has made a success 
of a great en^eering enterprise. He has been regarded merely as 
a oog in the wheel, rather than as the motiye power, for such he 
really is^ and the business man acting as the promoter has, in most 
cases, monopolized both the credit and the {>ecuniary ' profits created 
by^the brain of the en|fineer. 

I have no sympathy, however, with this spirit of self-abnegation 
and, indeed^ often subserviency, on the part of the engineer. He 
should have the pride of his profession and the moral courage to 
assert his claim to recognition and for participation in^a financial 
^sense in the fruits of his ability and industry. For, after all, it is 
the engineer who must assume the responsibility for failure if the 
enterprise goes wrong. .He \s nyt privileged to urge extenuating 
circumstances to the .disappointed investor. The engineer may not, 
like the lawyer, ascribe his failure to win the suit to the stupidity of 
^^TBe* judge or the dishonesty of the jury; nor may he ascribe his 
lailuref as does the physician, to the will of God. 

This is the age of the engineer, as has been demonStrateil by the 
supreme part he played in the winning of the war, and T believe that, 
*by the adoptionof a system of combined commeiibial and engineering 
studies in the curricula of the technical schools t>f our country, 
the engineer will in the future play nq less an important n>le in ^he 
pacific field of beneficent industri\^ 

I would venture to express fhoopinion that engineers who have 
* had the advantage of such a course would within a few years become 
the directing spirits in engineering projects and in that way be th^ ^ 
employers of other^engineers whose instruction has been exclusively 
devoted to techfticalifiubjects, % 
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The apJ)poyed recommendations of the committee in respect to the 
second resolution and the four curricula suggestions which were re- 
ferred to this conference by the prelim inaty conference at St. Louis^ 
February were as follows : ■ 

. Second resolution, That a cenernl conference> national In scope and ftilly 
representative of all interests In character, be held, In the Immeillate future for* 
the purpo^of directing attention to the importance of this new and Important 
type of training and to'dtsenra one or more main topics essential to the prepa- 
ration of co^ihercial engineers Action tn respect to this resolution was taken 
at third. wMlon, the morning of Apyll 1, as follows: It was moved and sec- 
- ended that a public conference on business .training for engineers and engineer- 
ing Gaining for students of busine^-fibould be held at some time In the near t 
>fDtnre and that. the chairman of the conference should proceed to make^^ns k 
VtO’%idri^is ^asbipgtph, Monday and TneMay, June 28 anOi^^Jl^ 

' imiiiecliiatldy. pppc^lhg Baltimore, of the. Society for 
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the Promotion of Engineering BdacaUoo en June 25, 26, 27, and 28 ; that th^ 
clmirman should end^vor to secure the cordial cooperation of nil interested In- 
dividuals, educational institutions, and educational and englneerlu;; societies; 
and that th^ public conference should devote three or four sessions to the dls- 
cuaslon of the four following major topics : 1. Buslnt^s training for the engi- 
neer; 2, Engineering training for commercial enterprises; 3.* Signlflcance of the 
war experience for engineering education; 4, Training of the engineer for over- 
seas engineering projects. 


Fh*8t^ That a n^^iini number of hours in business training, to be ^ 
determined by the commit tee, be required in all engineering courses. 

In respect to this suggestion it was recommended at the Washington 
Committee Conference that from 12 to 18 semester hours be required 
in all engineering coarsea^p Uie following subjects: General eco- 
nomics; cost accounting; bu^e® organization ; and business law. 

Second. That a curriculum provi^ding\^r a minimum of 15 to 30 
lihits in business economics be incorporate^in all enginwring courses 
iuul offered on an elective basis. In respect to this suggestion the 
Washin^on Committee Conference recommended that electives be 
encouraged in connection with all engineering courses in the following 
subjcct.s: Labor and employment problems; statistics; corporation 
n»(MiaCTnient and finance; political science; marketing, including ad- 
yertisiiiig and salesmanship; psychology ; scientific management; and 
Vtraasp^rtation. It was further recommended tl^at economic pha^ 

; of engineering subjects be emphasized w'herever possible in engineer-' 

■- ing instruction. ' ' 

7 hird. That a curriculum in commercial or industrial engineering, 

" i)emiitting full und proper emphasis upon engineering subjects, ^ 

offered in the schiSol of commerce with degree to be given in that / ' 
school. . 

fourth, Th^t a five-year combined, engineering and commercial 
'course be prepared. It was recommended at the Washington Com- 
mittee Conference that no action be taken at this time on curricula 
suggestions third yid fourth. . / 

The cominittoo devoted the larger part of the concluding session, 
tlie morning of April 1, to the selection<^f enginrering subjects which 
administrative pcofessors in commerce would like to have their stu- d 
dents take in the^ngincering department. Assuming that the engi- j; 
neering instructors can and wMl arrange to give certain courses to . 
commerce students, and that these students enter upon the pursuit of 
th^ sulqecta in the engineering Mhool with the two years qf required ' ji 
high-sdiool ftiathematics, namdy, algebra through quadratics and 
pfene geometry, in addition to a foqr-hour course in fre^unan mathei- . "' i 
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ommended that the following engineeriij^ subjects be approved, for. 
students of commerce : Shopwork, three hours for one semester ; prop- 
eiiies and strength of materials, three hours for one semester ; drawing 
and nrachinory analysis, three horns for one year; applied mechanics^ 
including hydraulics, three hours for one year. A two-hour course for 
the year in each of the following: Mechanifeal engineering, civil engi- 
neering, and electrical engineering (may be better called mechanical, 
civil, and electrica} applications). The selection of all of these sub- 
. jects, exclusive of the freshman mathematics, wo\ild give a total of 
30 semester hours. 

PLAN OF THE CONFERENCE, WASHINGTON, D. C., JUNE 2S-24, 1919. 

immediately on the adjournmemt of the committee conference of 
March 31 and April 1 the chairman asked for the appointment of 
additional members on the committee. The following.iuembers were 
abided : Grant Coveil, dean. School of Engineering, Oregon Agricul- 
tural College; Davis E. Dewey, professor of economics, Massachusetts 
Institute of Technology; E. J. McCaustland, dean. School of Engi- 
neering, University of Missouri; L. C. Marshall, dean. School of 
Commerce, Universitjf of Chicago; Stephen I. Miller, jr., College of 
Business Administration, University, of Washington; Walter Kau- 
tenstrauch, professor of mechanical engineering, Columbia Univer- 
sity; J. C. Tracey, professor of civil engineering, Sheffield Scientific 
'School, Yale University; and J. M. Watters, dean. School of Com- 
merce, Georgia School of TJpchnology. 

The Commissioner of Education issued May 1, on behalf of the 
Conference Comimttee on Commercial Engineering, a call for a pub- 
lic conference t/^ held at the New Willerd Hold,* in Washington, 
June 23 and 24, on the subject of business training for engineei'S and 
engineering training for students of business^ Educational institu- 
tions with faculties in •engineering and economics or commerce 
^ere invited to designate representatives to attend the conference.' 
Similar invitations were sent to engineering societies^ commercial 
^ organizations, and interested Government bureaus. 

An alphabetical list of the names of delegates received in udvtfnce 
of the conference and of additional registrati(ms at the time of the 
conference is printed in this report as Appendix C. The following 
members the comimttee were in attendance and aided the chair- 
. man in the conduct of the conference: Messrs. Covell, Follows (rep- 
^resentin^ President Hamerchlag), Hatfield, Hotchkiss, McCaustland, 
:Mann, Marsthn^i^iller, O’Hara, KautuistrauSh, Tracy, Mott, Weller, 
, and I^t. 

^ I ; i j | ^ 

of ftiMl cpllecMi. with coUesoc or schools of oiictitccUiit U printed In 
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The program^ of the four scissions of the tronference. mimes' 
of topics, chairmen, and sneakers, was ns follows: 


FIRST SKSSION, 10 0* *('!L0rK MON\>AY MOKNINTl, .TTN’K 23. 


Adtlrcss of welcome: P. V. Cluiton, United States (^mmilssion.a* of IMucutloii. 
Major topic: Puslncss training for the iMiKintn'r. 

Chalnnan: FrfMlerIck C. Munroe.* general mana;ror Amoi-H-an Jtod rros.s, 
WDsliiu;rioii, l>. (\ 

S|H*akerR: Anson Mnrston, dean. Division of KiiKimHoin- lowa State u:ol- 
Icfie, Ames, Iowa; Si>encer Miller, vice presldiMit Aniericiin Sraioly of M<vlmni- 
cal Kiifflneers, i^pd vice presliient of LiiiprerwiKKl Manufacturing; Co.. New York 
City, 


SKCOND SKSSION, 2..‘k) O’CI.OCK M-ONDAY AFTKUNOON, JUNK 23. 

Major topic: Enslneerinj; trnluiiiK for comujercial cntiTpri.s*>s. 

Clmirnmn: K<iward N, Hurley,” chairman UiiUimI States Shippiii); Koard. 
Washington, D. C. 

Si'cnkers:' Walter Ifautenatrauch, professor of met'Iianical enKinecrin^;, Co- 
lumhia University, New York (3ty ; H K Du Uriil. president Pyro Clay PrtsluctH 
Co.. Cincinnati. Ohio. 

TIIIRI) SKSSION. 9..^ O'CLOCK TUKSOAV MiIRNINO, JITNK 24. 

Major topic: Sipiiticance of the war exixM*ience f(*r ca^;tneeriug (Hlucatioli. 

ChairiuMi ; MaJ. Oen. \V. M. Black, Chief of Knplnet^rs, UnlttMl State.s Army. 

SiH'akers: MaJ. Oen. Jolin F. o'Ryan.* coinniamling the 1'weuty-w»venth * 
Dlvlsioiv UnlttNl Siatea Army. New York <'ity: Dr. Olmrles U. Mann, chnlnnaa 
^of the Advisory Hoard. Commlll(H‘ on Education and Si>ei*ial Training, War 
Department, Washington, D. C. < 

FOURTH SESSION, 2 O'CIAH'K TUK.SDAY AFTKItNOON, JUNE 24. 

Major Topic: Training of tlie engineer for overseas pnginet^ring projects. 

Chairman: Angus Wilton Mcl^an. director of the Wav Flnaiuv (k)rporathm, 
"Wnshlngtoni D. 0. 

Speakers: Fred LqvIh.* consulting engineer, American Internutloiml Corp<e 
rutlon, New York City : W. W, Nichols, chnlnnaii (’iommittiH* on E<1ncatlon, 

. American Manufacturers' Exiwrt Association and nHslstant to the iircsldeiit of 
AlUs-Clmhners Manufacturing Co., New York City: Dr, .Teremluh W. Jenks, 
member Committee of Fifteen on Education Prepamtion for Foreign Scrvlw, 
and research professor government and public admlnlstrathm, Now Ifiwrk Thil- 
veraltj*. New York City. ' ^ . 

^ The chalrmeD of the four w'sslons wero respectively hy tho following com- 

mittee members: Rautenstrauch. llotcbKlss. Tracy, and Miller. MIkb 'M artbeoa.Whtpple, 
of the llurenu of Education, bad charge of the rogtatratlon^ 

■ Francis C. Pratt, vice prealdent^d afudstant to the president. Onoral Et*>ctrlc Co., 
Schenectady. N. Y., presided in pV^^of Mr. MunroO. 

* Jercmlnh W. Jenki, research professor of goveromeDt and public administration^ New 
York University, presided In place of Mr. Hurley, 


* Paper read by the chal|pian of the conference coDmUtet\ 

■Paper read by C. K. Gardner, American In tematlo^l Corporation, New York Cltr. 
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PROCEEDINGS OF THE CONFERENCE 

• FIRST SESSION 

^ Francis C Pratt, presiding 


^ Washington, D. C., 

June 23^ 1919. 

The conference was called to order in the New Willard Ilotel at 
10 oclock a. m., by Dr. Glen Levin Swiggett, specialist in charge of 
commercial education, Bureau of Education, and chainnan of the 
conference committee, 

Mr. Swiggett. Before the conference is formally opened, I am 
privileged, as the chairman of the conference committee, to make ^ 
one or two statements in regard to tlie conference, its conduct, pur- 
pose, and character.' 

This conference was called on behalf of a Conference Committee 
on Commercial Engineering, appointed by the Commissioner of Edu- 
cation. You will notice, attached to tho program of the conference, 
a mimeographed list of the members of this conference committee. 
One name by error was omitted, that of Dean L. C. Marshall, of the 
School of Commerce of the University of Chicago, 

On February 22 there was a meeting at the Statler Hotel, in St. 
Tiouis, of a small group of administrative professors in engineering 
and commerce from near-by large institutions. These gentlemen, 
meeting only for one session, were impressed with the need of for- 
mulating some program which might encourage our colleges and 
universities to train and graduate a larger numl>cr of engineers for 
industry and con^merce— engineers who would have, in addition to 
the fundamental engineering training, a larger amount of supple- 
mentary training in business and conunorce. 

At this meeting they drew up four curricula suggestions, which * 
were later sent by the chairman to colleges and universities with 
^,^^'facultioB in engineering and economics or cwnmerce. These in- 
rtitutions were likewise asked to send to the chairman a statement 
^ in respect to what ttey were doing or contemplated doing in the 
V future for the training of what we might broadly call the buisness 
enigne^. That jnaterial was assembled .and pla<^ before an exec- 
utive meeting of the conference committee at the New Willard Hotel 
^ Washington, ,D. Q., March 81 and April 1. After full diliussion 

and o^ all ipeok«r« are In AppeadU Cl 
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and careful consideration of this material the committee adopted 
certain curricula recommendations which were submitted for favor- 
able consideration to the proper officials of colleges and universities. 
The Buij^au of Education now has on record correspondence showing 
tliat the committee’s recommendations have had most gratifying 
recognition. 

The purpose of our conference to-day is to direct public attention 
at this time to the positive need in our country for an increasing 
supply of well-trained young engineers to enter upon business 
with promotion in the direction of industrial and commercial man- 
agement, In large-scale industrial production and commercial en- 
terprise, the man of the future most helpful in eliminating waste 
of machinein*, materials, and men, overcoming the present shocking 
percentage of loss in these three things, is the man whose training 
represents a combination of the essentials of engineering and a 
knowledge of the fundamentals of business practice. 

Tliere is some objection to the use of the term commercial engineer 
for this new type of trained engineer. Our committee has discovered, 
however, through two prefiminary private conferences, that the 
term is acceptable to many universities and colleges that have already 
felt the demand from industry and commerce for better trained men 
and are endeavoring in some way to meet it with the coming school 
year. 

Ladies and gentlemen, this confei'ence is to be very informal. The 
conference committee of March 31 recommended that there be only 
four major topics; that we should ask only two speakers to present 
papers under each of these topics; that there should be very free and 
frank discussion from the floor. Our conference, therefore, will have 
largely the character of a symposium, and will serve as a clearing 
house for the exchange of ideas leading to common thinking and ( om- 
inon action in respect to the object and program of the conference. 

We desire to have a complete registration. If there are any mem- 
bers here present who have not -yet registered, I trust they will do 
so before leaving the hall this morning. 

The major topic of the first session is before us. The gentleman 
to preside, a commercial engineer of the New England Telegraph 
& Telephone Co., Mr. Frederick Munroe, general manager of the 
American Red Cross, informed me by phone a' few minutes ago that 
he had just been called to New York and would have to leave by the 
first train. Mr. Francis C. Pratt, vice president and assistant to the 
president of tlie General Electric Co,, of Schenectady, a member of the 
conference committee, has very kindly consented to preside fhis morn- 
ing in Ueu of Mr. Mimroe, The morning session is now in the hands 
of Mr, Pratt. ' 
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The Chaikman. Gentlemen, Dr. Swiggett has outlined the events 
which led up to this conference and the purposes of this conference 
so clearly that I think no further remarks are required by me, and 
I therefore have the pleasure of presenting, because inti*oduction 
is really not neceasary, the Hon. P. P. Claxton, United States Corn- 
miss ionor of Education, who will give the address of welcome. 


Mr. Chairman, I shall take only a few minutes of your time to 
extend a most hearty welcome to this cx)nference, which has so much 
meaning for a phase of education made necessary by a new era in the 
industrial and coimnercial life of the United States. For nearly a 
hundred and fifty years of our national life we have, from both 
oceans, turned our faces inland. We had a great task to do, and we 
have worked at it with an energy, a persistence, and a success prob- 
ably une<]ualed in the history of the world. We had a continent to 
conquer and tame. We have foiled our forests, fenced our fields, 
broken our prairies,, built our highways, tunneled our mountains, 
harness(*d our water power, exi>loited our mines, established our great 
industrial plants, built our cities. We have produced much, and have 
sold a vei*y large part of the products of our fields and forests, our 
mills and mines across the seas. We have bought niuch from othei* 
countries. But we have bought and sold at our own ports. We have 
developed little international commerce of our own. Little of bur 
exports and imports, and especially in recent years, has been carried 
in our own ships and under our own ling. The enterprise of ejcchango 
has not been under the direction of our merchants nor financed by 
our banks. 

If the great World War had not come we would voiy soon have 
begfun'to change this program. In fact, the change had already 
begfun, how^ever slowly. Our task of conquering the continent and 
establishing our industries was already largely accomplished. Our 
accumulation of wealth was making it unnecessary for us to con- 
tinue to borrow money abroad. Wehad already begun to buy back our 
certificates of indelrodness. We had begun to seek for our accumu- 
lating capital investments in foreign trade and foreign industrial 
enterprises. The war has greatly accelerated the new tendency, 

^ and has . made possible in 5 years what might otherwise have 
taken 25 y^rs to bring about. A debtor nation in 1914 to the extent 
^ five or six billion dollars, we have .bought back these, certificates* 
^ of r indebtedness and' now own, nationally and^dividually,-approx- 
: ^jima^ly fifteen billion jlpU&rs of certificates of indebtedness of other 
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By Hon. P. P. Claxton, 

United States Commissione^r of Education, 
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countnes. The' balance has thus been changed in our favor to tho 
extent of approximately twenty billions of dollars. The creditor 
niitioi^ of 1914 are now pledged to ns for large sums. 

Throughont all the world the war will be followeil by an era of 
leconstruction and of new construction probably uuequaled in tho 
iiistory of the world. The loss of money and men in other industrial 
countries will make it impossible for them to do their full share of 
this work, and will leave a very large share of it to us. Therefore, 
in the immediate future we in the TTnited States will or should be 
engaged in large enterprises of construction and reconstruction of 
many kinds in the devastated countries of Europe, and in Russia 
and China and elsewhere. With the freedom and the consequent 
growth that will come with the world-wide democracy which is 
about to take the place of the old repressive autocracies, our indus- 
trial development' and commerce will flourish as never before. In 
tliis new' development the people of the United States must do their 
full part. 

As a result of the great increase of our [>opulation and the still 
greater increase in our agriculture and industries, the volume of our 
expoiis unci imports will l>e much larger than l>cfore the war. 
Foreign trade will have a new meaning for us. Our large mer^ 
^chant marine will carry, under our owm flag, our products to all 
the points of the world, and will bring to us the [>rodu<*ts of all the 
ends of the earth. Our merchants w'ill direct both enterprises, and 
both will be financed by our own banks with their branches in all 
important countries. 

All this lays emphasis at this time on the importance of two 
kinds of education and training: 

First, business education for engineer:^ Men w^o go abroad to 
undertake tho direction of great engineering enterprises sliould have 
know ledge of sound (methods of doing business as well as of the tech- 
nical things of engineering. 

Second, engineering education for merchants. And this of two 
kinds, first, that which results in some degree of technical knowl- 
edge of civil, mining, chemical, electrical, hydraulic, and other forms 
of engineering; second, that wdiich may he called commercial engi- 
neering in tlio large sense, and which relates to building of com- 
mercial enterprises on such sound principles as will insure per- 
manent success. Modern international commerce is and must be on 
tOo large a scale to trust to methods of blind ti'ial and error. 

These phases of education should at once be promoted by tlid 
engineering and commercial departments of our colleges and uni- 
versities, assisted also by tlie departments of economics, sciencef lan- 
guage, and literature. Tlio men who. are to become the I^ders in 
.great enterprises will he^ a broad and fine general educati/m ^ 
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and culture, as well as the more definite training in the specific 
things of which I have just spoken. 

In the lowest levels qt industry and commerce and of life generally 
there is, not much division^tjf labor. And for these there is not mucli 
need of special training. In the. higher levels there is a very narrow 
division of labor, and therefore greater need for special training than 
for the broader education. In the very highest levels there is need 
not only of technical training of the narrower sort, but also of that 
broad education and the culture which enable .one to comprehend the 
broader problems of management and direction, and to appreciate 
the Values of those skills in which one may have little or no ability. 
It is dangerous to put at the head of great enterprises men who are 
narrowly trained in^^ir own particular specialty but who db not 
have the breadth of visibs and of sympathy necessary for coordinat- 
ing the energies and effortkof large numbers of men of special train- 
'ing. f • 

It is in regard to the training of men for the two higher levels 
and especially of the highest, in commerce and engineering that you 
have met here to take counsel of each other. 

Dr. Swiggett and his committee have been very wise in limiting 
the confei-ence to four topics, and practically to two, as announced 
in the heading of this program. The ffrst of these two is business 
training for engineers. This means in reality a higher typo of engi- 
neering training for engineers that they may be able to direct on 
the basis of the true principles of engineering the great projects in 
alj of their comple.xity, as the technical engineer without this train- 
^ing would direct the technical work of each part of mining, build- 
ing a railroacj, harnessing a water power, and constructing an in- 
dustrial plant. «Tho second is the otlier side of this program — engi- 
neering training for commercial enterprises— which should result 
in something more than narrow technical knowledge of buying and 
sellii^, and give to the merchant the broad outlook of th^ engineer 
on his work and his enterprises. 

Once more let me welcome you most heartily. It is the function 
of the Bureau of Education not to impose any policy on the schools 
of the country or to demand'any policy of them, but rather to take 
the lead in directing their attention to the needs of' education as they ^ 
develop, and to provide the opportunity whereby educators may be 
better able to work out thpir problems. It is in this spirit and for 
^ese ends that this conference has been called. In serving You 
in this way at this time the bureau serves the country and the world 
in a vray until now impossible^ ^ 

• I wish for you a most pleasant and most succe.ssful conference.”^! 
sorry that I can not bo with you as much ns I would like. 
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Chairman Pratt. I am sure wo all are very greatly indebted to 
Dr. Claxton, and are very inuch fm pressed by the inspiring picture 
which he has drawn of tho possibilities of enterprise and conainerce 
opened up before this country at the present time. 

I am sui'C that we all are in sympathy, as we primarily are engi- 
neers, in .this first subject of the conference; and I need not add that, 
taking a step forward, we shall be very much interested in the sec- 
oi*fi subject. ^Vo know that cngineei'S are trained in seeking tho 
Iruth, for' nothing else but tho truth prevails in engineering, and 
therefore we feel inherently that, if commercial and financiaj mat- 
ters are taken hold of by men who have engineering tnuning, noth- 
ing bnt good can come fi-om such prcH'ediirc. 

I have the pleasure now to introduce the fii-st speaker on Topic 
No. 1. Dean Mai^ston, of the Division of Engin^ring, Iowa State 
College. 

BUSINESS TRAINING FOR THE ENGINEER. 

By Ankon Marston, 

Dean, IHi'ision of Engineering, Joica State College, Ames, Jotro. 

•Returning last December to resume charge of an engineering col- 
lege after an absem e of a year and a half in the Army, tho writer of 
this paj>er found the times and the local conditions opportune for 
radical improvements in engineering education. Conference with the 
engineering alumni of the institution showed that they are eager for 
such improvements but can make comparatively few clear-cut rceyn- 
mendations. On one point, however, they are definite and unanimons — ^ 
they desii'c that our engineering students be given some broad train- 
ing in simple, fundamental business principles, so that tiiey shall not 
cxhibitj.nfantnir helplessness in their early efforts to carry engineer- 
ing enterprises to successful conclusion. 

Tho writer believes that tho demand for business training for the 
engineer is widespread throughout the engineering profession. In 
pa^t, it is a more or less unconscious revolt against tho conception so 
widespread in the business’ world that the engineer is merely a very 
highly skilled mechanic d(‘Stined by fate and custom to serve only 
as an employee of some profit seeker. In 1907 one of the first pre- 
cautionary measures taken by capitalists when the financial storm 
burst was to drop most of their engiheei‘s from the pay rolls. Within 
a w'Qck the character erf the letters reaching my desk changed from 
appeals by corporations for more engineers at any price, however 
high, to appeals by engineers for employment at any price, however 
^ low. Alumni who had just resigned permanent positions held for 
.years accept enticing n6w offers found those offers repudiated 
while they were in ttiinsit to their new Qtationa. 
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Moreover, our railways for a generation before the war met each 
new legislative restriction on rates by small economies, such as in 
lead pencils and in engineers. 

The now thought is, 'Why should not the engineer be his own em- 
— plover in great industrhvl enterprises of an essentially eiVgincering 
character? Why should he not bo the organizer, the president, the 
manager of great industrial corporations rather than a mere hired 
e-xpert? 

Another cause for the pvesent demand for business training for the 
engineer is the widespread dissatisfaction among employers of cn- 
gineei's with the product of our engineering schools. During the 
-lost 50 yearj^our engineering courses of study and methods of in- 
struction have become standardized to such an extent that it is almost 
as great a sacrilege for any engineering college to deviate from the 
giMicral practice as it was for the ancient hLgyptian draftsman to vary 
a line from the orthodox in representing Pharaoh. Of engineerin'g 
educators it may he said truly that we have looked upoji our work 
^ and we find that it is good, but we have no inquisition al our com- 
maifd to'put down the numci’ous latcr-tlay heretics who keep on point- 
ing out defects in the results we secure. 

The engineer enj^oyer needs, above all^ men who are qualified 
for successful executive responsibilities in great industrial under- 
takings, and he is not satisfied with the product w’hich our engineer- 
ing colleges are sending out. 

Even before the war, then, engineers and engineer employei*s were 
demanding business training for the crlgineer. Since the close of the 
war comes Uncle Sam, himself, to tell us that the imperative post- 
war needs of the United States r^uii'e great engineer leaders with 
sound business training to develop our gi'cat mechanic arts industries 
for economic and profitable production, transportation, sale and use, 
at horn# and abroad. Patriotic duty to the county now furnishes 
an additional ren.son for the introduction of business training into 
every engineering course of study as a fundamental part thereof. 

BUSIKBSS TRAINING FOR TH£ ENGINEER SHOULD BE SUBORDINATE TO HIS 
ENGINEERING TRAINING. 


The writer would call attention, at this jwint, to the fact that the 
subject of this paper is ‘^Business Training for th^ Engineer,” not 
"Engineering Training for the Business Mah.” The two topics 
should not be confused. 

The schools of commerce are coming to call upon colleges of 
engineering for some infonhational training of commerce students 
along engineel*ing lines. TTiis cfi^ should be met, but it is not be- 
lieved that the great arts and trade needs of the country 

ati%ll adl^u^ly by. superficial dj^riptive ei^nwring 
^ traini^;9^^^ t>nly/^ to. ^nahlft^ 
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i*ead with fairly intelli^rent understanding the I'eports of *"hired 
engineer experts. AVImt Tve need is great engineer leaders like Capt. 
Eads. Ilugli L. (^ooper, Thomas A. Edison, Alexander Graham B(dl, 
and John Hays Haininond, iperi who possess the highest engineering 
<jualifications combined witli great business ability, and who can 

^ ('pneeive great mechanic arts enterprises, design their engineering 
details, build their greatest constructions, organize and direct their 
(tperations, and who also can interest capital and deliver a fair profit 
to iiivastoi*s, 

^ I take it that the principal object of all business tniining (speak- 
ing baldly) is financial profit. Public utilities, for example, are suc- 
cessful from the business point of view whenever they' make money 
^for their stockholders^ althoirgh they luuy poison a city with polluted 
water, furnish unsatisfactory light and power, cause the traveling 
Iiublic all sorts of inconvenience, or ruin industries by iiisullicient or 
inequitable transportation facilities. Toleration of such shoidcom- 
ings, it is true, iniglit he unwise, but this would 1)C because they might 
arouse antagonism, cause inaction of legal restrictions, decrease 
■ initronagc or otherwise operate to decrease profits. 

In engineering, on the other hand, profit, though essential, is only 
one essential to be attained, and ncbicvcinent in the successful utili- 
zation of the principles of the science of mechanics is the great object. 
'The engineer has been tniined to give primary attention to the scien- 
tific j)rincii>les of design, to ingenuity in invention, to industrial 
organization for construction and production on the greatest scale 
and at the lo\vcst cost, hi planning business training for the en- 
gineer wo sliould not attempt to lower the great ideals of his profes- 
.sion. We should add business training to the engineer’s equipinenK 
not substitute it for engineering qualification. We should qualify 
the engineer to take into account, with Sue weights in the solutions 
of his probleiiis, the great questions of capital, labor, and profits as 
wej{ as t lie scientific principles of enginoenng theory and experience. 
TIio engineer’s remuneration should no longer be left to be con- 
sidefed as a mere item on the cost side of flic books of the chterprisi\ 


WAYS AND I^ANS FOR BUSINESS TRAINING FOR THE ENGINEER, 

There are those wlio believe that tlie problem of how to provide 
business training for the en^neer can be solved best by creating u new- 
branch of engineering to bo called “ business engineering,” provid- 
ing four-year business -enginei>ring courses alongside of the courses 
in civil, mechanical, and electrical engineering.' Some schools of com- 
merce, on the other hand, offer*Tour-year business courses in which 
a certain amount of engineering training is included alongside of their 
commerce courses. 


Though not denyin^^at they may serve useful purposes at some 
^Jnstitutiop^ writer does , not bel^eye . thst four-y^r combined 
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courses of either type furnish any adequate solution of the general 
problem of busing training for the engineer. Manifestly only a 
small fraction of tm& engineering students on the one hand and the 
j commerce students in the other can be expetrted to enroll in such 
courses. AVe have J^o manv special courses in engineering already. 
.The 1 ) rese at- is toward broader rather than mure specialized 

engineering training.- 

The only really adecjuate method for ])i*oviding the business train- 
ing now needed by engineers is to put it into the regular four-year 
courses (civil, mechanical, etc.) as reciiiired work to a])pn)xiniately 
the same extent as chemistry or physics. The writer eai'ticstly be- 
lieves that this should he clone. Many curnculu already Qontain cer- 
tain work along luisiness lines, such as economic seiency,, business 
law as ap|)lied to contracts ami specifications, shop management, * 
and industrial organization courses. Additional room ought to l)c 
provided sufficient f(^ at loa.st 10 semester credit hours of reipiired 
work. 

The business subjects- should Ini restricted to simpl(^ fhndnmental 
business principles. Economic science, accountancy, business law, 
corporation finance, industrial organization, and 1 nisi ness' f^ychology 
^are examples. , 

These subjects may be taught wholly in the school of commerce 
<ir partly in the college of engineering, according to local conditions. 
If taught in the school of conmierco, turning this instruction over to 
sulwrdinutes should not be tolerated. , 

In addition to the amount of business tijiining iniroduegd into eugi- 
' neering courses as re<piired work, elective grou{)S of* more advanced 
work might well be introduced into the junior and senior jyears to pro- 
vide opportunity for a selected number of students to spejeialize some- 
what along business lines. | 

BUSINESS SUBJECTS IN THE MECHANICAL ENGINEERING COUjRSE AT THE 
IOWA STATE COLLEGE. 

An example of a fair stai't on the plan just recomniendiHl is afforded 
by the curriculum in mechanical engineering at the Io\ya State Col- 
lege, Ames, Iowa, for 1919-20, as follows: 


Required iro;*A\ 


Subjects. 

Yoar. 

Quarter. 

Quarter 

credit 

hours. 


3 

3 

3 

i 

4 
4 

1 

2 

3 

1 

2 

3 

1 

1 

1 

3 

2 

. 4 

finAi4 AoaIIaii wnllnsf. . 

Businttm eorrwpouflenco. 

^ Em^JnMiing economics. . ^ L 

ty^Lr,u*tii . . _ 

Accounting. 

'Total * 
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Sulijf'cts. 


Itulusi rial cnpinooring. . 
ImhL'.irial orpunizuUou. 

1 ndiL'^triuI history 

Mine stnf|ii;3 

,S?Tl‘ntinc manupcnif’iii . . 
lJusincs.s psvH'liOlogy... . 
Fuctory pluiming 


Your. 


Quarter. 


Total'. 


Quarter ' 
ercUIt 
liouni. 


The civil ami (‘ItH-lrical coiirsos at ^Vinc.s do not yet iiicltulo so 
an niuoiiiit of Im^iiios siil>jt.K.'t.s, imt W(> tuT’ coiis^criii^ iiiodify- 
ino- tlu'in (ami in fact onr otluo* engineering courses a^^well) in 
conformity vith the same general idea. 

\Vm are' also pnjposing to enlarge the amount of required work 
and to enrich tliy business coiu'ses introiluced. 

Not having a .sc I fool of coninicrco, we plan to add an expert engi- 
neering economist to our ecniuauic siMonce faculty in the near future. 

Chairman l^KA'rr. I think we will all agree that Dean Marston 
has presented an extremely well-planned proposition on this sub- 
j(xt, and that it iiulicatcs (hat a definite and pi'actical advance 
may be made. 

At this time it occiits to me tliat it might he quite in order to 
remark, althougli (his is an ob\ioiis platitude, that the business- 
trained engineer is not a new product. He has been going on for • 
gneerations, iiv fact, since engineering was reAgnized as an ap- 
pli^il science. If wc stop to think and look haclt over histot^^, wo, 
will probably find that a large majority of those who loom up as 
great industrial leaders were men who conformed to that descrip- -. 
tion. My own business experience lias been confined very largely . 
to two concerns. In the first, with whicfi I spent some 18 years, my 
father was distinctly the chief engineer over a long jicriod, and ho 
was the instigator of the enterprise and llic administrative liead. 
He, perforce, had to acejuire business training, but I do not think 
that he or anyone else would question for a moment that, if in his 
, early j ears he had had the advantage of a systematic presentation' 
of the principles which control business as well as engineering, 
much of his work would have been less laborious than it whs. The 
final results arrived at, perhaps, arc not very different, but it cer- 
tainly is in order to give effectively a young nian the broadest possi- . 
ble perspective of the things which he will underbake in the* future. 

* The enterprise with which I have now been associaWd for some 
13 years enjoys the distinction of having as its executive head one 
■^•^ho has i^ chief .engin^r for. a long term of years,* , and! . 
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whose earher efforts were dev<Xted primarily to engineering under- 
takings, . ' , 

So, from my jDwn, experience— k)f course, our own experiences are 
always narrow — the engineer seems to Toe the logical man to enter 
into administrative work, I am sure that in most industrial under- 
takings I where that happy circumstance does arise, a very* much 
more consistent and constant progress is made than would other- 
wise be likely. 

My pleasure, now, is to introduce the next speaker on Topic 
^ Mr. Spejcer Miller, vice president, American Society of Mechani- 
cal Engineers, and vice president of the Lidgerwood Manufac- 
turing Co., of New York City, 




BUSINESS TRAINING FOR AN ENGINEER, 




^ ^ By Sfbncer Miller, 

Aviefican Booiety of Uc-ciianicai ^nyinecrg^ and Chief Engineer of Lutgei-- 
wood Manufacturing Co., New I'orJt City. * 

The engineer is assuming an ever larger position in military, oem- 
mercial, and public life, and in spite of himself he the very 
center of life. The more we realize this great truth the m^re sej^^ 
ously will we contemplate our growing responsibilitiosK.^^f,jU,/iHs 
conference steps may be taken that will enlarge the usefulness of^ 
the engineer in the business world, we shall have fulfilled in a^jneas- 
ure some of our responsibilities. The spirit of this conference is 
clearly one of service. We believe that business ethics, busincs.'. 
principles, business integrity, and business intelligence will be en- 
hanced by a nlbre determined entrance into the business w'orlcl of 
the* trained engineer. We also believe that engineers will develop 
their engineering talents if trained in business managWent and 
salesmanship, • y 

The United States of America is about to einbarhNW^n an enter- 
prise to distribute all sorts of American-made tools, implements. . 
and processes throughout the world; that the foreigner may obtain 
from their use the same benefits that are obtained by American pui - 
chasers. Thero can be no higher calling than that of the business 
man of integrity who in the sale of his products really gives more 
value than he receives. Thousands of tools, apparatus, and imple- 
ments invented, developed^ and manufactured by American eiigi- ^ 
Beers and manufacturers, when put into use intelligently, "will return \ 
their full cost <ftten in less than a year’s time. It is therefore a 
service that we render to the world by distributing these improved 
appliances where they may simplify labor and add to the comforts 
of life. 

The natural emissary for the introduction of such. American-made 
B^'mfi^hihety^and impl^^ to the buyers of the world are engineers, . 


. 4 -/ 
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and those whose engineering training enables theih to select the 
correct implement and the correct size of an’iinplexn^nt to best servo 
file purpose for which it was constructed. It is therefore with a 
high purpose that this conference is called. 

The engineer-business man is with us to-day, the 'engineer-^les- 
iiuin is a product of the age. We live in an engineering world. 
Riiyirs of engineering tools, implements, or processes demand, that 
they negotiate with engineers capable ’of .explaining the apparatus 
they wish to .purchase. Manufactunars of engineering implements 
employ e^neers as designei-s, supei-intendents. and foremen, and 
an.xious to meet the demand for engineer-salesmen naturally review 
their own |tafL of engineers, selecting those offering the greatest 
promise for suc*s.s i;i obtaining contracts. The general manager or 
the sales mpagcl, whose function is to obtain contracts for macliin- 
cry, tools, or other engineering implcmVnts, finds himself confin^ to 
liis office and (jftfte naturally seeks the aid his owui engineers whom 
J ho can tr.ain to become salesmen. There are varions methods by 
which this ti'ainiiig has been accomplished, one of which is somewhat 
t\^ follows: 


. riu' business manager having^found an engineer ambitious to be- 
eoine a sitlosman, seloets some particular inouiry at hand. He 
. pi^ceecls to instniet the engineer as to the l>J^t^thod of approach 
to the prospw'tivc buyer. Tn other words, he pvos him a lecture 
on salesmanship, and sends him forth to find out his own route to 
suc^. Whenever the engineer fails, he returns to the business 
confers with him as to the reason* why he failed, and is ' 
gi^en fm*ther trials, T^husjj^ theory and practice orf salesmanship 
go hand-in-hand. This mt^Jhod has proved successful, possibly be- 
cause of the {piality of the business manager as a teacher in sales- 
manship. The business manager is presunuiblVjpTrtJl-trained sales- 
man himself. The instruction is j^crsonal ; of the class is one 

student. ‘Under these circumstances, is if not* evident that this ' 
method of business training lias proven successful? 

Here is another example: * 

A young engineer in a draftuig room of a uianufactxlhr of machin- 
ery expressed to the general rft^yingcr his wish' to become a salesman. 
The manner decided to give him^ a trial. Ho gave him only one 
lesson an<I sent him forth on an extended trip to learn himself through 
experience how to make sales. This manager had Klb extended and 
successful experience as a traveling salesman. This one lesson in 
^ torched largely on character. He*said: 


A RBleemnn mast priranrlly be honest with himself and honest with hU 
custonioTs. To l>e successful you must believe. In the value of what you are 
offering for sale. CJommercUl traveling Is g test for the ejmmeter of any 
^oung man, and H yvlH either ipake'hliu or ruin hiiUr Do not drink. Keep 
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out 
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where else;. Drinking and gumbllng are usually the ruination of what might 
otherwise be a successful business career. Go to your customers well dressed^ 
never overdressed. Seek out the president of the company. If possible-: other- - 
wise some man high up In authority. When you cuter his office Ini u geutlonian 
always. Carry a card of the company with your own name modestly printed in 
• the comer. You will meet many rebuffs, but do not be discouraged. When a 
' prospective customer tells you he does not contemplate buying machinery that 
you sell, him If you may look through his plant. Toll him that you would 
be Interested In seeing how he Is equipped. If this i>enw^slon Is given, you 
may be able to make suggestion that should save him some money. Make 
friends. Never forget to smile. Keep a dally Joumnl. The rest you must 
learn yourself If you have the will to l>e a sidesnmn. are fond of traveling, 
and avoid the snares and temptations to which travolli\g^ men ore subjectotl, y4u 
are sure of success. Within three youths this engineer succeeded In selling 
enough to prove profitable to his employer and his sj\lnry was raised ac- 
cordingly. 


That young man succeeded both as a salesman, busim^ 
engineer, but his education as a business man was lay^y acquired ^ 
in the Great University of Hard Knocks. 

Many large manufacturing concerns' of engineering apparatus 
ha\^training schools for salesmen, and it is confidently pi^dicted, . 
whatever our univci'sities and engineering schools may do in the way 
of introducing courses for business trainidg, this metluxl of com- 
mercial education is likely to continue. 

Our engineering schools to-day crowd into a four years’ course j 
an aniount of study well-nigh calculated to impair the licalth of the 


young students, and any attempt to introduce new courses, new 
things to study in connection with theV engineering training, should 
not be taken up withojit a full and c^plcto consideration of all the 
elements of the problem ; and understand, is the purpose of 

this conference. Personally, a broader training of the engi- 

neer in fundamentals, appl<Q)le to cvei'y branch of engineering, 
seeking to train Him to think and study, and eventually to become 
his own teacher. Among the fundamentals I would incjmle gen- 
eral economics, preferably reserving courses in business training and 
salesmanship for engineers in a post-graduate coui'so. U 

Speaking of the engineer’s training in fundamentals, an extci^cd 
study and practice of free hand drawing is most essentiaL>Tho 
ability to make a sketch either in the drafting room or in the pres- 
ence of a prospective customer is of incakulable value. Pictures have 
the same meaning to men speaking different languages. The sales- 
man who can make a good sketch always wins"' attention. ^ This 
ability is a valuable aid to American engineer salesmen dealing v?lth 
foreigners. 

I regard physical training as a fundamental— ^t^ching students 
how to conserve their health, encouraging among them healthful 
ai^d Ti^reatioi^ giving thein lectures on the 'tare of bod^, 
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impressing on their minds that physical strength is at the very 
foundation of mental activity. I would discourage much of the com- 
ywtition for scholastic honors, which often ro^ilts in the destruction 
of the fiber of the young student’s body. ' ^ 

I am disposed to regard psychology as a fundamental study in the ’ 
regular training of engineers. 

AVhcn we stoj) to reflect on the training of engineers, business men, 
or in fact any one. we ]inow that (ditracter stands forth as per- 
haps three-quarters of the whole. Upright ’ cliaraxjter is the very 
foundatioiv of success. The character of the students can undoubt- 
eilly bo develope<l by n w^ell-considered course of study, combined 
perhaps with student government. Could n‘ot this be l)cst brought 
about in coynection with enlarged courses in Knglish, English litera- 
ture and psychology ? E'or example, could any student in a course in 
English, studying Emerson’s essays on “Self Control" “Self Reli- 
a^ico," ilcroisni,\’ and “ Friendship,” fail to obtain iinpressions that 
w'onld not again and again re<.'ur' to tl>e mind and thus stimulate 
manly conduct? 

A QDurse in Endish should include the ^n\ing of essays, public ' 
spetiking, i)reparaU?Tnfi. of specifications, descriWions ot machinery 
and processes, a^d even letter writing. All these^e essentials in the 
life work of any engineer. 

Many engineers to-day are doing good work known on\y ‘to them- 


selves and a few that may happen to liave been at work with them. 
Why? Simply because such engineers can no^ compose a readable 
report, aimounce to others the results of their investigations. 
Many an en^eer has profited through the preparation of a paper 
on some engineering subject which he has read before one of our 
nationAenginoering societies. v 

The engineer-salesman is the natural D^runner of the engineer-.^ 
managerfor engineer-bushiess man, and is to-day a necessity for the^ 
intellig^t sale of engineering appliances. 

A ‘TOchool of Commerce for Engineers*’ would indeed be a wel- 
come kddidon to our numerous educational institutions. A course 
in commerce for engineers would alike be welcome, and is inevitable, 
because such will be t\ie lo^al response to" a persistent demand. 

There are golden opportunities fqr gradurtte engine^ well 
grounded in engineering fundamentals and^ with well»established 
characters to enter into the fiejd of business. Engineer salesman- 
ship leads to permanent employment. The engineer-salesman who 
is successful is more likely to step up to a managerial position than 
one who restricts himself to pure engineering and design. The 
engineer-salesniai^ will travel; and through travel the mind is edu- 
cated and the vision enlarged. Furthermore, the engineer-salesman 
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is usually found in the. very firing line of progress. He is in touch 
vrith the latest developments and demands for further improvements, 
and will therefore be better able to exercise his talent as an engineer 
in designing or assisting in the design of new tools, implements, and 
apparatus to meet the ever-^nci*easing deiuund for more and better 
macliinery. 

The engineer-salesman in years develops a clientele which 
becomes a part of his stock-in-trafle. Manufacturers hesitate to 
allo\v engineer-salesmen t<rlear\*^ because they realizji. that their i*es- 
ignation is likely to cut the connecting link between the company 
and a nuinboi^of important customers, ' a 

With such an array of. talented e<lucators and ehginecrs present 
at this conference, it will not fail to be an important factor in tlie 
development of schools and courses in comnierce for engineers, and 
manufacturers will welcome their earlv adve»Jt»r 


Chairman Pratp, Gentlemen, I tliink we are exceedingly fortunate 
in having had what seems to ho two phases of one subject presenteil 
to us with extraordinary breadth and clarity this morning. 

We might, perhaps, say that Dean Marston had approached this 
most interesting sul)ject from the undergraduate’s point of view 
id that Mr, Spencer Miller had presented it from the postgraduate’s 
oint. Both are indispensable. 

Tl^re are but two exceptions which I want to take to Mr, Miller’s 
addre^. He implieyl that I had stated that he was not an educator, 
bu(;it ^ms to me he is very much of an educator, 

Tlio omer exception is that he paints such a glowing pictiire of 
the posiflwilities of what we'term,- for lack of a better name, a com- 
iriarcial eWineer, that there is danger of his enticing away from 
pure designing and research engineering too large a number of men 
who ought to continue in those lines, 

.,^e conference will now be open for the discussion of thaso papers 
or my other phases of the subject, and our time is limited, 

frr- Swiggett has made a few suggestions to which I wish to call 
attention. The first is that a record is being made of the proceedings 
of this confercnCfr^ which will be published; the second is that for 
this reason each speaker is urged to speak slowly and distinctly, 
giving first his name, then his position or title, and his address; ami 
the third is that those who present papers which hOfVe been prepared 
m advance and printed will confer a favor if they will kindly leave 
copies of such papers with us here, 

I did not intend to call upon anyone- in particular to discuss this 
subject I want ever}’one here to. feel at libeity to participate in 
this discussion to the full Hmit of ourtim^ Obviously, if we are to 
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get all that there is out of this, conference the subjects must be de- 
bated. There must be an earnest effort to bring up every side of 
this question, so that those who are intere-sted in this project may 
become acquainted with the diversity of. views and of e.xperiences of 
those present, and thereby be helped to rightly form their judgihent. 

I would, however, like to call upon Prof. Follows, of the Carnegie 
Institute, for a discu.ssion of this subject. I think, perhaps, that 
the Carnegie Institute i.s.the one educational institution in the land 
which has established a course in commercial engineering, or, at least, 
that it has gone farther than any other in this direction. This 
course has been the residt of a great deal of €tudy on the part of 
Prof. Fcdlows, and I believe he has very definite ideas on the ques- 
tion of what can and .should l)e done. 

We shmild be very happy. Prof. Follows, to^ar from you. 

Mr. Follows. Mr. Chairman, Ladies, and Gentlemen, Mr. Pratt 
says we .should be as definife as possible in^our suggestion-s. I am 
afraid you will think me too definite. Lam inelinerl to be revolu- 
tionary. I have become revolutionary during fhe past eight years 
in an effort to develop a course, a definite course, in commei-cial en- 
gineering in wh.at we call “Carnegie Tech.” fTlie Carnegie In- 
stitute of Technology is too much of a tongue twister; so I shall say 
“Tech.”) In 1908, we were giving a course in what we called 
“production engineering,” and during the past 10 years we have 
been developing. This year, at the present time, we have 72 students 
who will graduate as tiine goes'on in what we call, definitely, com- 
mercial engineering. We do not siiy “commercial engineering .so- 
called;” We do not make any apologies for calling it “commercial 
engineering” because we bolieve-we have just as much right to the 
word “ engineering in connection with great commercial projects, 
as Commi.^ioner Cla.xton suggested, ds any mechanical, civil, or elec- 
trical engineer. We-kre revolutionary in this way, perhaps, that 
we do believe that it is better to educate and train a real com^ 
mercial engineer than it is to educate and train, first ofc all, a miv 
chanicul engineer, and then make ^lim into something^ different — 
make him later into a commercial-mechanical or commercial-civil 
or commercial -electrical engineer, or anything else. We e.vperi- 
mented for several years with what the students called the “ hyphen- 
ated engineer,” and, perhaps, like the. hyphenated American, it is 
not the best type, the best possible type. We think we ought to go 
the whole distance, and come out flat-footed and say wo train meii 
to manage men, to manage and engineer great projects, to take up 
the problems of “ commercial engineering” as in engineering man- 
agement, production, acodunting, salesmanship, and foreign traile. 

Tlia idea Uiat n man can be made into a good stdesman by a con- 
. verMtion, . however delightful or in?pu^'ng it ^ay .i«, and then put 
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on the road; the idea that that is l4ie best way to make a salesman 
is, I think, just as far from the truth as tlie idea that you may take 
a man knd give him a talk about machine desigii and then say, 
‘‘Now, go into the drafting room, and during the next 10 years 
your experience will make you .into a successful machine designer.” 
There are fundamentals of salesmanship; there are f\indamentals 
of selling and of advertising, just as there arc fundamentals of 
scientific management and employment, safety engineering and 
economic production, accounting, auditing, and factory costing. 
These and kindred subjects occupy four years of the student's life 
fully. Wo have adopted "our present plan after-.sevoral years of 
testing; we have sent out a goodly number of w'hat we might call 
“test” commercials, “trial” commercials, men who have gone out 
with part of our trainiiig. not all of it, bc( ausc w'e have only been 
"giving all of it during the piust 2 years. But we make this claim, 
that to be a good engineer, that is, a good coniinercial engineer, these 
men must have a technical background; and we call the technical 
background subjects “ engineering practice.” In a sort of way we 
give them technical training. AVc give informational courses, 
desci’iptional courses. But they are fundamental, not superficial. 
They are so fundamental that if a man should choose he may take 
up any one of those lines and, in time. l>c a success. 

Only last year we graduated a yoimg fellow in commercial en- 
gineering who went immediately into war service in radio work. I 
have a letter from him in my pocket, which I will not bother to read 
to you, but he-became wdiat they call a master signal electrician in 
the radio department. I heard only yesterday from the head of one 
of the bureaus here, that he was one of the most brilliant radio men 
in Washington — and his training was in commercial engineering. 
He came to see me about six weeks ago and said, “ Prof. Follows, if 
you really have the fundamentals you can easily make good ; I knew 
the fundamentals of electrical work.” 

Only ’last week we had calls from representatives of the Standard 
Oil Co., the National Supply Co., Doherty & Co., and other engineer- 
ing project people, who arc ready to take all the commercial en- 
gineers that wo can possibly graduate. The National Supply man 
said, “ You are five years ahead of the times. You are doing what w^o 
have been hoping would be done; you are cutting out design work 
and research work and training men to be real commercial engineers.” 
During the post 8 or 10 years our “commercials” have been 
going into large plants involving large projects, and making good 
in the maatfgffient of men, in welfare work, safety work, employ- 
ment management, advertising, and salesmanship; also in shop 
aocount^g.r Some of these men have"1)een successful in a very big 

way'. One came to vUit Tech only last Chri^mas, and said t “ I only 

■ 
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graduated from Tech in 1910, and my salary to-day is $18,000. I 
am the head of the biggest organization of its kind in the country, 
and I know that iiiy success is the direct result of my i» 'ining at 
Tech in the science of management and production.” 

I hath a talk with the general manager of one of the big ;teel 
jilants in Pittsburgh only two years ago; he looked over the . mi- 
mercia) course, the chart of which is on the easel there.* [Indicat- 
ing. ] I went through the Avhole course with him. He said, “You 
arc on the right track, absolutely.” lie himself was trained as 
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Safety. 
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Transportation, 


mechanical engineer and is now general manager of one of the large 
steel plants. He said ; 


My training In mechanical engineering made It very difficult for me to 
InKHjme a real manager of men. Once train a man In design ami refieurch work 
and you have made It Impossible, almost, for him to become a great organizer 
or manager, because he knows too much about the material details; hla point 
of view is not that of^a true manager and executive; he is in touch with 
materials rather than with men. 

But we at Tech are drawing a definite line. On one side of that 
line we give courses in the material technical work. On the other 
side we give courses in the more human technical \5{ork, which deals 
with management, salesmanship, safety, and so on, A?ld we feel that 
we are on the right track. 

^ 


So we are revohltionary, because no other 
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DIAGRAM 2. 
Concine Contontn. 


1. MalhrMnatlcs: Algebra review ; triKonometry : spliet icul iriBonomcIry ; the 'ry of equa 
tloDH. vectorK ; analytical geometry ; calculus, 
a. rhyaicH : Mechanics, etc. ; electricity and magnetism : heat ; light, 
a English : Tbcmcf* and public speaking, Iwised on the currcnt-lsauee courac. 

4 Drawing* As n •'language" with alphabet vocabulary, modified words, and com- 
positions, in both iH^rapectlve and orthographic— all by the problem method. 

^ the “vehicle*' Id the “Illustrated si>oclflcatlon.’' 

fi Chemist^’-; niatorlcal development ; fundamental laws and conceptions ; nonrnotam\.^ 
cleroeBtsT chemical equilibrium; batteries-; IraporWnt 

Indus^l procciif^ ^ - 

0 Mocltawici; Statics of ^particle and of rigid body: stresses In frames; center of 
gravity; moment of Inertia : friction ; dynamics : work ; energy : Impact ; stresses 
In beams, etc. rrobtems using bandbot^. 

.7, Hy fiShe and physical training : I>x:tures and cierdse. . 

8, Psychology TNervoUH system; sensation: perception: memory: Imagination; Judg- 
ment : reasoping ; emotion ; will, etc. 

' 0. Rconomics: By** problem method. Production; dlstrtbutlpn ; consumption value; sui^ 
voy of money,, credit, banking ; economic slgnlflcance In governmental admlnlstme 
tlon In Industry and bnslness, * ^ 

10. Statistics : Tabulation : plotting frequency surfaces ; central tendency ; median ; mode ; 
mean ; scatter diagrams : empirical equations : ' regreaalon equation ; correlation 
coefficient : multiple yrrelatlon, etc. cocfliclwt ; graphical ^representation ; proba- 
MUty. V . 
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school is doing this, so far as we know. No other schcial is at thej 
present time, I believe, giving a degree of bachelor of science in com-l 
mercial engineering. ' , . ' ‘ 
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DIAGRAM It. 

('onclw Contmls, 

n. siiui> ; liuijmoei lut; iraUe^ ; shoV-practlce outlbie; wigaailMtloo and manage 

mcnt of shops; Htandardizatlon ; materials ; work and tools. , 

12. .Shop pracOce ; Tattern shop; foundry j forge; mKblno shop. 

111., Materials : Methods of testing; proportleg and ?iaes of materials — ateol. 

cement, cement mortaib, concrete, tlm!>er, etc.; 

14. Meusuremebts ; Xher mo dynamic and hydraulic; olaatlc and inelastic flow. 

!•'». Mechanical Ial>opntor.v : Cnlibratlon of scales, onemomoters, tachometers : indicator 
springs, pressure gauges, water meters, planimeteru ; efflclencicti. 

Ift. Prime movers: Thermwlynamlcs of heat cnglneR: boilers, engines, turbines, power- 
plant equipment. Whole treatment caaentlally practical. 

17. Machinery elements: History, design, conatructlon, and apidlcatlon of the more Im- 

portant elements of machine*,-. as fasteners, bearings, shafting, lifting, gearing, 
cams, and automatic derlccs, T 

18. Electrical applications: Power plant apd aubstatlon equlpmenf : power distribution 

Industrial applications; comparative costs. * ^ 

If I may .step down from the platform ju6t a monient, I will speak 
about this ohart. I hope some of you will come and look at it after- 
wanls, because it is a , very interesting and instructive chart, .the 
result of experience and hard knocte and a- gmt deal of resistance. 
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I know that many of you are connected with educational establish- 
ments, and if there is anything more difficult to fight than the oppo- 
sition of an orthodox faculty I have yet to find it. The orthcHlox 
faculty isVonservativc^ — opposed to changes. If there is a couise in 
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. DIAGRAM 4. 

' Concise Contents. 

10. Industrial corporations; Formation ami powers of corporations; special ^ 

manufacturing coritonitlona ; Btorkholder rigbla and Ilubllltlea; mergera; consollda- 
tlons; stocks and bonds; taxes; labor and employer Unbllltles. 

20. Works manajtement : Coopemtlon ; administration; tree-plant chart; charting in 

ceneral* elementary formalities; routine apparatus; flvo essentials; Incentives; 
expense clasHlflcatlon and distribution; depreciation, appicelation, maintenance, 
repair; costs; work and time studlea ; bonus j)laus ; handling men; organization 
for personal efficiency; personnel and employment bureau work. 

21. Safety engineering: History, growth, and scope; organization for acddci.t preven- 

tion; hablU; mechanical safeguarding; hygiene; betterments; occupational dis- 
eases, etc. 

22. Manufacturing proceaBos : Chemical* Industrial chemistry, patents, and tariff * his- 

tory of Industrie: dyestuffs, synthetic drugs, rubber, varnish, artificial plastics, 
etc. ifctoHurpIcal: Relation of mining to general Industry; occurreneo of ores; 
types of mining processes; extraction; iron and steel mnnufacturing ; working of 
metals; alloys, ifechoniool; Kvolutlon of typical machines used for direct pro- 
duction. 

23 Economic production; Management, equipment, personnel, and production studies m 
from 8 to 12 Pittsburgh plants • ♦ • from the receiving of the order to the 

shipping of the product. 

mathematics, that is the course in mathematics; it should. not bo 
changed. It is according to the laws of the Medes and Persians. 
But if it never changes, it will* never improve ; and. we ought, I 
think, to work always toward improvement, and to the development 
of special courses of instruction for special needs. 

We have what we call “fundaj^entals.” Mr. yiillcr has said that 
the main fundamentals for Ute 'commercial engineer are hypene 
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ConciM' ContontH. 

(’orumorclnl Knullsb : The exact method lu the preparatton of written aiK'otncations ; 
corrcspontlenoe forma; letter writing, ete. 

*(!:' l.anpuflgOB: French: lieginnrrN course; reading of tcrlmira! journals. Spanish:- 
Ue;:lnnor*R course, with emphasis -on eommorclai forms. 

::7. Account ing : lk)okk(H’i>liig, debits and crwlits, opening nod cioalug entries, statements, 
liirome nnd balance shetMs ; propri'dorfthlp neeoiints, Interest, deproelntlon ; ninor- 
tlzntlon, bnUtnee sheets, audits. 

US, Factory costs; I'roductlon foetors in relation to costs ; upi>ortlonl»g la dlTCct ex- 
pense; (ontrol accounts; rotation of xosts to dimnrlal iHXtks, ^ 

UO. Commorclal law ; ContraotB nnd negotinbie Instruments, ballracntB, bankruptcy, frnn- 
cliises, partnershlpi^ cori>orations, conveyancing, sales and Insurance; legal forms; 
workmen’s compensntlVin net— all appHM, w*hero possible, to engineering problems. 

30, Ilnuking nnd insurance. 

31, Transportation; Uullroad Industry historically; organization and management; oom- 

petetive agre<*mentR ; Intcr-rallwpy relations; freight hnndling nnd routing; tbcofy 
of ratCR'and fares; into making in practice; accounts and statistics; private 
versus Ooveinment control. 

32, Advertising and snlesmnnsldp : Psychology applied to; analysis and clnsslitcntlon; 

statisttos of ; plans of campaign, etc, ; salesmanship ; tho “ art " of soiling ; marketr 
Ing methods, 

^ 3^. Foreign trade. 

13302*r~19 — r3 * 
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iiiid phybioul training. Well^ we ^ive all stmlents 5 houi^.H week 
of hygiene and physical training.' 

The fundamentals of commercial’ engineering proper are psy- 
chology, eeonoinic.s (9 hours a week), and statistics — based, of coui'se, 
on matjiematios. Tbeve are the usual educational chemistry niui 
drawing, which latter, by the way, is largely free hand, tuiight dis- 
tinctl}’ as a shape language. We teach thesi*, young men to make 
good pei'sfKM'tive sketches by absolutely f'lndainental methods.. They 
lire taught to <*oinpo>e in lines, to expiess themsedves by means of 
the pefH'il. Some of them are skillful, some arc ciimisy, but, at any 
rate, .they can all make themselves understooil; and, us Mr. Miller 
has suggt^sted, it docs not matter whether tin* man yhu are “sketch' 
ing to'' is a (?lunaman, a DuUdunau, or an Irishman. It makes no 
difference, the peispective sketch can be read. ' a 

Then we have what wo call, our engineering practice — u sort of 
technical clinic, or technical background — shop history, shop prac- 
tice, machine shop and foundry, a knowledge of measurements, te^t- 
ing of materials, mechanical laboratory, 'a strong course in power 
plants and prime movers, machinery, analysis — a sort of ^lachinery 
clinic — passing through the history of . machinery, the dcvelo]>inent 
of inachines and a very detailed treatment of the essentials of nia- 
chino design, so tha1j|^he salesman or the purchasing agent will know 
what machinery is and what makes it m'6re or less cfTicient, aiul more 
or less expensive. 

Then electrical applications. This course has been developed dur- 
ing tlie past four years, and our electricii^ engineer, Prof. Work, ^ 
tells me that the development of this course has given him a new 
lease on life. Instead of the old orthodox course in elect id cal en- 
gineering ho has developed a course which puts the student in touch 
with the functioning and applying of electrical apparatus. This is 
distinctly a dcscidplional and problem course, ^ith laboratory c.\- 
perience. 

Tlicn wo come to the really distinctive part of the commercial en- 
gineer's training, which covers industrial corporations — employ- 
ment mauagenient and j)crsomiel — and safety engineering. We 
now have a real course in safety engineering and welfare .work. ' 
thanks lar^ly to the help readved from the National Safety Coun- 
cil, from the Workmen’s Compensation Service Bureau, and from 
“ manf promifnent safety men,” such as Mr. DeBlois, of the Du Pout 
Powder Co?; Mr. S. J. Williams, qhief* engineer of the National 
Safety Council ; and Mr* Bobert W« Campbell, of the United States 
Steel Corporation. • 

'l!i|yi;oughout one year lectures aie given on manufacturing proc- - 
esses by men who are masters, in their line* We do not believe that 
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infuriimlioa of thia kind can be given from books by school -training 

Thou a course in oconomM^ production, which means a study, an 
observational study, of the methods ol production in a great variety 
of plants in and around Pitt^nrgh. This extends through the senior 
year. \ 

Tlien we go into what we <^1 the commercial or marketing sub- 
jects, and theiv we begin wdth coininercial English, a special coiirse 
I in the writing of business letters, and also oral English, anU the 
pi()})cr use of the sjx'aking voice. T only wish I had had training 
of tliat kind in the use of my voice. I do not know' how' to use it. 

UndcM* languages, French and Spanish. Then there is a full 
^ourse — nearly two years — in accounting, auditing, and factory costs. 
A course in commercial law, tw'o-thirds of the year; banking and in- 
surance, tw'o-tbirds of the year; a strong coui*so in transportation 
which deals with transix)rtation from the nmving of material inside 
the plant to the delivery of the material at the plant abroad, hoisting 
and conveying, shop trucking, auto trucking by railroad, on board 
ship, across the ocean, to the foreign port, and tliCn on to the factory 
abroad. » 

A(h'ortising and salesmanship: This includes applied psychology. 
Psychologists agree Unit thei’e is no richer field for applying the 
fundamental j)rinciplcs of psychology than in advertising and sales- 
inanslup. 

Finafly, we have a' course in foreign trade. This is being -given 
by a specialist is doing very,„^fo^ service at the University of 
Pittsbu and is sharing his time just now with us at Tech, 

So we have a program wdiich is <now a standard program. Let 
me add this: This year, of the 220 freshmen at Tech. who have elected 
engineering courses, 35 have elected commercial engineering, as large 
a number as elected citlier mechanical, electrical, ^r civil engineering. 
The commercial course is becoming very popular, certainly not be 
cause it is an easy com*se, but because of the great opportunities it 
offers to the graduate. We are assured by many of the big corpora- 
^ons, not only around Pittsburgh, but elsewhere, of their need of 
these men. Some have told us that they are ready every year to take 
all tlie men we graduate and distribute them through their various 
interests cither in this country or abroad. 

I thank you very imicli. 

Mr. Taylor. Mr. Cl>airrnan, it, seems to lue that this phase of the 
subject belong more to the afternoon’s topic, but since it has coin© 
up, I want to ask whether the commercial cour.se at Carnegie Tech 
is an essential part of the course in mechanical enginmdng? ' 

Mr. Foux)W8, Do you mean liow uiych commercial engineering the 
mechanicails get? 


m 
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Mr. Taylor, Yes; in business training. 

Mr. Follows. We give the “ mechanicals ” a commercial back- 
ground. We feel that the (commercial background is just as neces- 
sary for the mechanical or electrical or other technical engineer as 
the technical .background is for the commercial engineer. So it is 
only a matter of giving that commercial background, which we do 
through economics, pK)litical science and safety and welfare, works 
management and economic production. They are in some cases 
lighter courses than those given to the commercials, but they are 
, being included in practically all the technical courses now. They are 
all given a part of the commercial work as a b^kground. 

Mr, Taylor. Can you reduce the amount to seme^er hours? 

Mr. Follows. We have just adopted a new unit of one clock hour 
of work, whether it is laboratory work, recitation, lecture work, or 
home work, but I can not give you the actual number of hours. It 
is approximately as recommended by Dr. Swiggett and the Com- 
. jfterctffhEngineeringjConference of the 1st of April last, 

Mr. Taylor. In other words, you are using the clock hour, the 
‘ actual clock hour? » 

Mr. Follows. Yes, sir. 

Mr. B^o. Mr. Chairman, it is evident that there is a great field 
for the kind of education that the Carnegie Institute is teaching, but 
I think we must agree that if a large majority of our technical schools 
I give that kind of an education, the progress in real engineering along 

‘ ^ scientific lines would be handicapped. It is true that a great many > 

engineers try to become commercial engineers, parts of the\com- 
mercial organization, 'and eventually reach high positions; but we 
naust hope, and I believe it is necessarily true, that a great many, 
"engineers love engineering sufficiently so that they will not be tempted 
off the main road.- I am sure that it is desirable to have a great deal 
of economics and like subjects in an engineering course, and was 
shocked to find that 50 per cent of the technical colleges did not even 
give an elementary course ifi J^hat is certainly wrong 

and can not be justified. I think, howeve^HnWl^r'l^^ 
cidedly unfortunate if we convey the impression here that it is p3fl|t ^ 

* - ble and deSrable that every iilstitution give a course in economics'^ 
^ involving, say, 12 hours. Some institutions could adv^'nta- 

geously do it, butTKe*majority of institutions have not the teachers 
nor . the justification to do it. 

I am familiar with the conditions at Union College and shajl, 
therofore, refer'tp that . 

In the engineering courses of Union College we have a three 
^ ^ sem^ter^ur course ija economics and a three semester-hour course 
- in business law** In .addition we have^I don't remember the exact 
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to men \vho have Uiken these elementary courses. As it turns out, 
the majority of students enjoy these courses in economics very much 
indeed, but only about half the class elect to take economics in the 
senior year, because we happen to be fortunate enough at Union Col- 
lege to have one real character builder, a man that every student feels 
he must have studied under — Dean Ripton — professor of history. 
His elect i\1fe courses in history divert the students from electives in 
economics. 

To conclude, we all agree about tlie importance of economics. 
There is no question about it — it is extremely important, and we 
should do all ^*e can to introduce it extensively in our engineering 
curriculum. But the important thing, after all, is to make the be|t 
use of our men, our faculty. If our best man is a professor of his- 
tory, the student should take and takes many courses in history. 
Similarly, if we have a strong man in economics, our students will 
elect not three or four but 12 hours of economics. 

Mr. Hidohes. I am here to-day more for the sake of obtaining in- 
formation than for anything ^hut I can impart to this a.ssemblagc. 

The Harvard engineering school is beiijg reorganized. Five years 
ago we made an agreement with the Massachusetts Institute of Tech- 
no^o^ and we moved our civil, mechanical, electrical, and sanitary 
cn^neering and our mining and metallurgical staff and all our equip- 
ment to the institute. Then, in. 1917, the supremo judicial court of 
Massachusetts decided we could not stay there, and we are now’ mov- 
ing hack, which gives us a chance to reorganize. 

We find the process difficult, chiefly because we* do not know what 
subjects to loarc out of our programs. 'Four academic years and one 
full summer’s work are required of all students fbr the bachelor’s de- 
gree. In addition to the school shopwork of the sophomore year, in 
the case of mechanical and electrical engineers, wo plan to put them 
for 11 weeks during the seoirt or third summer into industrial plants. 
One of our great problems is how to manage this summer’s work. We 
do not. want to put them into a shop and turn them Ic^se all summer 
long on a lathe or planer in just one place, and we are trying to find 
out from people who have experience how to handle this instruction 
in orde^hat the students may get a knowledge of men and of busir 
ness idfrganization as w’oll as technical training. civil, mining, 
.-.^and sinitary engineers wdll have an equivalent amount of work in 
%»eying and in mines or in suitable industries, • 

W^have planned for the seniors that a fifth of the students’ time 
^ debited to accounting and business law and management.- Those 
courses will be given to our students by 'professors in the Hanard 
Graduate School of Business Administration. We do not think it is 
enough, but so far it seems to bo about all we can give. We toat' 
the engineering students, must haye, first of all, a tho^u^ cou in-' 
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engineering. This work, with the bummer work, will take about ono- 
tenth of the students’ four years. There is little specialization during 
the four years, but the fifth year may be wholly devoted to some spe- 
cial field. 

We hope that such of our students as wish to combine eiigim^ering 
and busine^ administration will go to our school of busyiass admin- 
istration after they have completed the engineering coui^se. It is a 
wonderful organization. In addition to its large and skilled staff 
of permanent men, a largo group of successful men come in from 
business and give instruction in their own life w'ork. Such a com- 
bination will take time, but if one is to have both he must give sutli- 


cient time. 

I have followed closely the courses in engineering administration 
given in some places, and I do not approve of the courses as they 
are cJ^iJerally given, bccau^^' four years is 'not long enough, in iny 
opimon, to cover the combined work. I'liey are not courses in busi- 
ng such as Prof. Follows has explained, but they are a sort of a 
makeshift, a smattering of engineering and business. ^ 

I would like to raise a definite question befoi'e I close and tliat is, 
how to make a connection between the schools and the shops which 
will give students the training which is required. We do not see 
our way clear to adopt two weeks in and two weeks out, but* we do 
want to make a first-class summer’s work. 

May I also indorse what one of the previous speakers expressed ? 
I do not think that the English as it is taught in the best .schools is 
as good as we ought to have for our engineering students. Wo 
ought to have all sorts of training in expression. Wo should not 
turn over our students to dilettantes whose ^terest is chiefly literary 
and who criticize chiefly from the standpoint of olegajice. What we 
need for our students is live teachers of English who will stay with 
them day in and day out, throughout their college career. Every 
article that is written should be sc^tinized by teachers who are 
.expert in this matter of English. Occasionally the older teachers 
* ^f engineering may be depended upon to do this; but in general 
everything a student produces,, written or spoken, throughout his 
* four-year course ought to be criticized from the standpoint of ex- 
pression by some one whose business it is to dd so. I do not believe 
a student can be taught to write English in three hours a week for 
one or two years, or even three years of his course. Teach him all 


the time. 

Chairman Pratt. I would like, if Dean Turneaure, of the College* 
of Engineering of the TJniv^ty of Wisconsin, is present to have 
him, give us a few words. 
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Mr. Tueneaure. Mr. Chairman, Ladies, and Gentlemen, our fac- 
iiltv is approaching this subject from a standpoint about as follows: 
As every one knows, Avho is a teacher, there is a vast number of 
things that can be taught in college, not alone iif engineering, but 
in business, law, and almost ever}’ other branch. The problem is, 
what does it pay to teach in college for a period of About four years! 
We know wo can not turn out finished engineers. Wo can turn out 
men who, presumably, at the end of four years, are capable of- be- 
coming engineers. We can give them the fundamentals. ,We can 
give them some of the A B C’s of engineering so that they will not 
feel perfectly green when they go into a particular branch of work. 

It seems to me we can do the same sort of thing along the line of 
business and commerce, l^ch year a larger proportion of grad- 
uates is going into business closely ivlated to engineering, and the 
demand is upon us to fit those young men in such a way that when 
they go out into practice they can fill a subordinate position in those 
lines more effectively than they can at the present time. 

In many cases young engineers would find excellent openings in 
the business side of engineering, but, being almost wholly ignorant 
of the A B C’s of business, they hesitate to tackle that phase of the 




profession. - \ 

It is our idea th^engincering students should be given at leastrthiN * 
A B'C’s of business practice in die same sense that they are taught the 
A B C's of^vil, mechanical, and electrical engineering. Our aluinni, 
many of whom arc in business practice closely related to engineering, 
liave*urged u]>on ns the desirability of introducing into the courses a 
comj>arativcly small amount of business practice, I think most of 
ns will agree that fundamental courses in economics are essential to 
engineers; hut I believe that some applied work in business practice 
should also be introdne^ to a limited extent, primarily for the pur- 
pose of opening the dj?or wdder for engineering graduates in the field 
of business engiiietJnng. Beyond this point we have not gone veiy 
far. Perhaps we will not go very far. We look upon this general 
subject about as wo look upon such a branch as telephone engineer- 
ing. We do not think it would bo worth while or economical to teach 
a large amount of telephone .engineering in four years. Busineai 
practice is a specialized branch, and a large amount of time can not 
be afforded such specialized branches in four years. 

Chairman Pbatt. Will Mr. Howard B. Shaw, in charge of the 
Doherty Training Schools, gn^is a few words? T am sviro his view- 
point oii this topic shoulctbe^ interest. 

Mr, Shaw. I hdve no^repared any definite discussion. I came 
rather for information,^ecanse I have been out of touch for six 
years and havknot kept up with what the engiit^rin^ schools have 
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been doing exce"pTW4^ come in touch with them by getting gradu- 
-ates from them. , ' 

I have charge of the Doherty Training Schools. Wo have in the 
last 14 years employed about 400 engineering graduates and at- 
tempted to work them uho the utility business. We find, gener- 
ally. that their training in engineering, strictly technical work, is 
sufficient wherever we get ihem, with the possible exception that 
chemistry is not welded into engineering* courses the way physics is. 
Chemistry, generally, except in chemical engineering courses, is given 
as one subject? in the freshman year, and the remainder of the 
course the students proceed to forget about it' Some of our work de- 
pends largely on chemistry, suclKas gas engineering; and in recent 
years we have gotten into the oil business’, and chemistry is neces- 
sary in some phases of the oil business or for engineering connected 
wi 


W( 

oil business when w’fe get them trpm the schools. Airer^mey ymve 
been with ns two or three months, it is hard for us to k^p them 
from going into the oil business, whether they have been trained as 
cloctricai, mining, mechanical, or civil engineers. ^ 

Recently we made a study of a few engineering schools where we' 
could determine classification of graduates as to employment, and 
we found that approximately 75 per cent of engineering graduates 
were employed with organizationl,- a larger proportion with organ- 
izations which were operating as compared with manufacturing 
that is,/»rganizations like utilities, railroads, etc. 

We think that some attention ought to be given by engineering 
schools and engineering educators to the question of where their 
graduates go after they get through with them and what they will 
be called on to do. 

I venture to say that-over 90 per cent of tlio engineering gradu- 
ates would be benefited if they had some of the principles of biysi- 
ness as well as economics whil6 they are in school. Most of our 
work consists in teaching them or giving them, rather, the oppor- 
. tunity to learn the means and methods of organization. 

Mr,. Marshall. I hope it may be pertinent if I refer for just a 
few minutes to sennething that 1 have done in North Carolina in^ 
the last three' years along educational lines connected with business ^ 
in the school there, ^ . 

Our work, so to speak, was in a local fields After ,^tting under- 
ground sewerage, filtered water, and proper sanitary conditions, we 
built It nublic school. They had nothing like it in the State. We 
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the mind better. We taught domestic science and manual training. 
JVe would call in the chemists and engineers for an hour or so. We 
would also invite a fellow engineer, engaged in some practical busi- 
ness, and who lived there, to talk to the whole class. The chemists 
and engineers were not a permanent part of the faculty, but they 
gave tlie students something that made them more practical when 
they graduated. It will bo granted, I think, that they will- make 
better engineers or chemists or whatever they intend to be from the 
introduction of this practical work into the public school , system, 
and it is worth going far to sec the actual results accomplished. 

Chairman Pratt. That is an exceedingly interesting illustration 
that has 'just been called to our notice. 

There are, however, fou’r sessions to this conference, an#J I want 
to bring the discussion of this first session back as closely to the 
topic as I can. The topic is Business training for the engineer,” 
whether or not thearngineer as an engineer should receive a greater 
degree of business training than has been the custom in the pa«t^ 
It is not that we gping to make business men out of engineers 
primarily,' but it % that the engineer, in prosecuting engineering 
science and pnictice in the broadest possible manner, should be in 
j)Osition to deal with business problems as they arise and to direct 
them. » 

I should like very much to hear from Prof. Jeiiks, of the New 
York T^niversity, if ho is present this morning. 

Mr. Jenes. 1 had not thought of speaking at all this morning. 
I have only a word to say along the lines suggested by the chair- 
man at this moment. 

1 had supposed that the purpose of the conference was not to 
train business men vwho do certain engineering work, but was to 
see how engineers might get some capacity and experience and 
ability by handling business problems that come to them inci- 
dentally in their work as cngy;ieers, 

I have only a suggestion or twoM^o mnke> because I understand 
(hat we are discussing this question from the point of rifw of 
teaching in an institution, and that suggestion is regarding the 
teacher and the way in which the teacher shall himself approach 
t he problem. ^ 

May I comment, for example, on one or two things thatHhave 
already been said with reference to the teaching of English? I 
am in most hearty accord with the speaker who suggested that if 
our engineers are going to express themselves properly they must, 
have a good deal of English practice all through their course. I 
believe it is possible in our engineering schools to make the courses 
in English much more practical than they are now. For instance, 
if we entitle the course in English.^* business English,’’ ^ is 
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case in some institutions, it will focus the attention of the teachei* 
himself upon the fact that he is not primarily to interest his students 
in JanV Austen or in Fielding and in the niceties of English literar}' 
criticism, but that he is to teach them primarily to write a straight- 
forward business letter, a sales letter, a letter that will have to do 
with practice in connection with btisiness. ' 

The same thing woiild l>e ti^e also with reference to any coiirse 
we might have. Take, for iu^nce, public speaking.' In almost all 
of ^()iir institutions now there is an opportunity for the engineering 
stiidents to have at any rate a short course in public speaking. 
That does not mean that the men must be made polished oratois. 
It does mean that a man shoiild be taught so to express himself that 
he can be concise and come directly to the point in a five-minute 
talk. In many of our institutions, that kind of work is now done 
in a department of public speaking. 

lyet me take just one other illustration as to the practical eiul of 
the work. I may ^rhaps speak from my own experience here, 
becaiise I have be^® teacher for many years. I remember that in 
one of my gradu^^g cl^s.ses some years ago there happened to 
come up flf problem in connection with the Philippine currency situa- 
tion which at that time w^as in a troubloiis, parlous state. Some 
special pioblem w^as troubling the Government in Washington. My 
attention had been called to the question, and I thoiight it would be 
very iiseful to put that problem before the class. I said, “Here is 
a problem,” and I explained to them what the situation was in the 
Philippine Islands. “What would you recommend the Government 
to do? That is your next lesson assignment. I wish yoii to submit 
a rather detailed report. Moreover, if you say anything that is good 
for anything, I will make it a recommendation to the Government. 
It may be that some of yon may so develop your statesmanlike ideits 
as to help the Government, because this is a troublesome problem.” 
I had some very interesting suggestions a few days later. The most 
interesting thing, however, was that probably the best man I had 
in the class, a man who had l>oim appointed on account of the brih 
lianev of his scholarship in other institutions, said to me a week or 
two later: 

I flfudled economics as nn nmlergraduato for three years. I taiyjht oconomlrs 
for two years. I came into yom* olasM a few weeks ago, and the first time it 
ever occurred to me that economics had luiytlilng to do with practical everyday 
Uvlog WEB when you put that problem up to the class. * 

Economics S the science of business. I think the teachers can help 
the situation very much, not only along any one of these lines, but 
along all of tha different lines. I" think that so far as possible we 
should give courses in business management, business organization, 
salesmanship, and nil of those topics, * bub fitat of all, we should im- 
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pi-ove our own mentiil attitude as ^‘iu heiN, rdalizin*^ that we )u*e tit- 
ting those men for life. 

Chairman Pratt. T happen to know that at Yale University they 
have just cousujmjiuted a rather ruJicul plan of rcorgaiiizatiou, both 
in the administrative and educational activities of the university, and 
t]ie «(’ientifie department has been very definitely influenced by these 
reorganization plans, * 

1 notice that we have with us this morning Prof. Tracy, head of 
tlie. civil engineering department and also chairman of tj)e engineer- 
ing committee of the scientific depailment of Yale. The subject of 
tlie. amount of e<’onomias wdiich can l>e introduced into the engineer- 
ing courses, including civil, nie<’hanic:il, electrical,, and mining engi- 
neering courses and other scientific courses, as ctirried on at New 
Haven, has had n great deal of attention. As the^ curricula which 
have now, I believe, been established for the forthcoming years have 
lH*en made the subje<’t of a very real study from this point of view, 

T would be very glad if Prof. Tracy would say something to us in 
that conne< tion. 

Mr. Tracy. Mr. Chairman and Geutlemen, it is true, as the chair- 
man has stated, that we have just been through the throes of reor- 
ganization in the transition fioin a three-year to n four-year courses 
Our committee on engineering has been wrestling for some months 
with this problem. We started by asking ourselves the (juestion, 
“ what is the kind of work that an engineer really does? ” 

Wo felt that there were really three kinds of work — designing, con- 
struction, and operation. We said to oureelves that the last two of 
the-se reelly i’cquii*e some business tniining. Then wc asked ourselves, 
“ iiow can we introduce the elements of business training into a curri- 
culum that is already overcrowded? ” Wc thouglit wo could do it in 
iwo ways, by the addition of certain elementary courses in business 
and by the^broadening of some of the tetdxnical coui-scs ali'eady given. 

'I'o gairt time for the addition of elementary courses iiS^nisiness, 
we examined rather closely some of our highly si)ecializcd c^h^rses^ 
in engineering and we found that we could reduce some of t 
especially such as those in bridge drafting, railroad curves, aV 
other specialized courses, and thus gain a little time for the inm 
duction of courses in economics, in accounting — taken in a broac 
sense— in bnsinexs and finance. Wo felt alw) that the professors of^ 
engineering could bring into the courses which they were already 
- teaching something of the business conceptions which the student 
should have to carry on w’ork pertaining to construction, operation, 
and other business phases of engineering work. / , ^ 

Then came the problem of getting teachers for business courses. 
We can, of course, get from our other departments most of these 
teachers, but in addition we shall follow out the plan which have 
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already in operation in our technical courses, that is, the plan of 
^ calling in experts from “outside : but when we call these experts in we 
do not ask them to come and merely lecture to. the students; we ask 
them to gi ve conference courses. These are courses which are worked 
out by the men outside of the school in cooperation w ith the men 
on the faculty. ^Wlien these outside men come they sit down with 
the students and, instead of giving lectures, they talk with them in- 
formally and discuss these subjects for two hours or more, giving the 
students the benefit of their experience. 

These are some of the suggestions which perhaps we can oflfer 
from our own expenence, but I speak of them rather reluctantly, be- 
cause they seem rather inadequate and because wn ourselves are puzr 
zled as to just how to proceed. We are simply feeling our way in 
the development of these courses. We feel, moreover, much. as Prof. 
Hughes does, that if a student desires to specialize in a business 
training, he should take at least one year of graduate study in a busi- 
ness administration coui'se. 

Chairman Pratt, Would Dean McCaustland, of the Faculty of 
Engineering, University of ^lissouri, say a few words to us? 

Mr. McCausitam). I am very glad to be called at the end of this 
discussion and will try to get bade to the major topic, business train- 


ing for the engineer. 

It is rather striking that from four institutions we have practically 
the same report. I refer to the speakers from the State College of 
Iowa, from Wisconsin, from Yale, and from Harvard. After all, 
our old courses in engineering, our old curricula, while they need re- 
vision, are hot, after all, entirely fossilized, but may be modified and 
brouglrt down to date. However, like all good things,' change comes 
slowly. * 

The presentation of the work at the Carnegie Institute is a little 


aside from the main question, as it appears to me, l>ecause that estab- ^ 
likhes a specific curriculum in commercial engineering. I have no 
opinion on that curriculum at the present time, but in the matter of 
the subject of business training for the engineer it seems to me our 
best method is to build on what wo already have. The last sj )ca kcr, 
froln Yale, touched upon the difficulty that every institution meets 
when it attempts to get something new in the curriculum; that is, 
“ Is th^re room for it ? In the old days when we found that wo 
wanted to put something new in the curriculum, \ve just put it in. If 
it was something new we believed it was something worth while, and 
we put it ip until we got so overcrow’ded that we had to stop. We 
now meet the situation differeptly. We have almost come to the 
point where we are ready to remove some si>ecial engineering courses 
and put in more fundamentiils. I am not ready to go to the extent of 
the. sp^ker, Mn Miller, who says tfiat fimdamehtals of engineer- 
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ing are English, good character, and physical training. Those are 
good and necessary, but they do not cover the whole ground. We 
have got to get some science in the course, and by cooperation with 
the scientific departments, with mathematics, with business and ino- 
chiinics which are treated on a scientific basis we are able to ma^e 
room for some other w^ork. 

1 was interested in a rcJiiark that Dean Shaw made on the floor 
liere to-day as to the need for more chemistry. 1 agree with him, 
but it is a very difficult tiling to detentiine just what are the essen- 
tials of engineering training. We will all agree on a certain amount 
of mathematics, diiawing, and so forth, but when we get beyond these 
we nppear a little Imy.y as to what are the fundamentals in engineer- 
ing. But 1 do see t^iarkecl tendency on the piut’^of teachers of engi- 
neering to be more ready to give up some of the highly specialized 
, courses for which they are responsible anddhus make way for more 
elementary work. Sometimes the same result is reached by a com- 
l)ination of courses, as, for instam^e, ip the field of structural engi- 
neering. Instead of having a course in higher Structure'S relating to 
bridges and a course in masonry structures and a course in concrete 
structures and a course :n mill- buildings, and various other courses,. ' 
of the same bort, they get together, boil it down and give a single 
course in structures. I was interested to note in the last issue of the 
bulletiti that Haomeone iiientioiied this method as a, desirable modi- 
fication; ' It is already accomplished in some schools. 

Therefore, it seems to me tluit the procedure for the members of 
an engineering faculty is this: ^ Carefully scrutinize all courses in the 
curricula and keep them restricted to essentials; train the students 
in Englisli, in drawing, in the sciences, in economics, and if there 
is any room left, put in some of the special engineering courses. It 
does not appear to me to be at all impossible to follow very definitely 
Jhe program of dividing a curriculum into a preparation for design- 
ing, for construction, and for operation. As Mr. Miller pointed out, 
students should go on after some practice with what may be called 
postgraduate work. This may bo highly spo<‘ialized and technical, 

Mr. IIXrrison. There is one point in regard to tlTis matter which 
it seems to me that educators and practical engineers are apt to over- 
look. The point to which I refer is the training of the young men 
who come to our colleges in “ polished manners and fine sense.’’ Nor, 
os '4^r as I know, is there anything done in our colleges to aid in 
training young engineers to meet other men or to so mold and 
adjust the personality of these young men that they will go out with ‘ 

^ a knowledge of diplomatic approach, .politeness, and courtesy. Yet 
these are very important factors in transacting business and are as 
ixsadily taught us physics, economics, or algebra* 
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The speaker worked for 10 years beyond the confines of the United 
States and the one thing that impressed him possibly ^ore than 
anything else was the courtesy with which foreign engifcebrs attack 
the problems with Which they deal. There is absolutely no rough- 
nesgj^no unnecessary aggressiveness, no tendency- to make a show of 
force. On the other hand, the American engineer is quite apt to 
start into a proposition in a good deal the same fashion that a sec- 
tion foreman drives into an ujiruly gang — plenty of use of the pick 
handle and no thought of sore heads if on\y results can he obtained. 
This directness is greatly to the misfortune of American engineei's 
in their efforts to engage in business affairs, but it is to be traced 
not to any deficiencies in personal character or temperament, but to 
the fact that American colleges of engim^ering have quite generally 
permitted their student bodies to develop a concept of engineering 
which, while these men are in college, expresses itself in high* top 
boots, rough wool shirts and rugged manners, and in later yeai-s in 
a brusqueness which is hardly an asset to any man who desires to 
succeed in a business career. 

* I feel that something should be done in our colleges to teach 3^ung 
men at least the element^iry rules of politeness, courtesy, and a 
gracious manner. Some will object that such learning should be self- 
acqurred, but it is the speaker’s belief that there is no field of knowl- 
edge which can not be better and more quickly grasped undei; the 
guidance of ^od instructors than it can by self-training. Indeed, 
our whole educational system is based on this assumption, particu- 
larly as applied to the training of ^he young. I, therefore, see no 
reason for objecting to a statement that no matter how courteous a ^ 
man’s intentions may be, good training under good instructors will 
always serve to make the expression of that courtesy more .effective 
and its possession mpre of an asset. 

Mr. RAKDOnPii. For some 25 years I have been teaching business 
engineering to engineers and have tried various and sundry methods. 
The difficulty which has bothered me most was that there were some 
men, quite a number in fact, into whose head it was almost impossible 
to get an economic or business idea. Several whom I worked over 
very carefully and took special pains to make it clear to them have 
not yet, after 10 or 15 years in the* world, grasped the fundamental 
bufiinefiB principles; they seemed to be wholly unable to look at things 
that way. Others found it easy. In one case a young man scorned 
to have a much clearer grasp of the subjects than I did, and from, 
him I learned a good deal. I found he wns a bciok a^nt, making his 
; livmg by selling books in the summer. A large number of the gradti- 
ates told me that their succees was due almost ezq|^vely to what 
{ they got out of tlwir busing engineering couriCr" 
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One specific instance was typical of quite a number of otliers. 
One young man could barely pass his. examinations on other sub- 
jects; in fact, 1 am not yet sure that he really graduated, although 
ho got his diploma. Wlicn ho came to me for advice 1 outlined the 
business proposition and advised him to go in with a contractor. I 
imdei-stand he is now wortli several hundred thousand dollars, which 
he has made in this line of business. 

One man made his class near the top and the other barely scratched 
through. Tlie first man is barely making a living, while the other, 
man is well off and manager of a large plant. 

Just wliat is the fundamental difference in these cases I am un- 
able to say. At present everything points to the difference in 
tnental make-up. A man suited for business is one who does not 
readily grasp new things but does the same thing over and over as a 
duplicating machine. A man suitable for engineering *is one who 
normally does a thing in a new way and does not follow' beaten 
trails. My own view is that there is a fundamental difference here 
which must be recognized in our educational schemes, and the 
failure to recognize this is to-day producing untold misery and the 
loss of hiillions of money. 

The writer has attempted to differentiate his men in this way and 
has iiiade it a rule for years not to recommend a man for executive 
or business positions whose grade is over 95 and seldom to recom- 
mend him when his grade is over 90. The oi'dinary academic pro- 
cesses are utterly unable tt> differentiate between tliesc two types 
of men, I succeeded in my class work in differentiating in my own 
mind and could classify them quite accurately, but was wholly un- 
able to differentiate them on the records of the institution. 

There is another thought which I think should be considered very 
carefully.* Business is defined us an occupation which concerns 
itself with the details of trade; economics us the art of production, 
preserving, and distribution of wealth. Is the purpose of this meet- 
ing for business training or ti*aining^in -economics? . 

My own experience \n handling these subjects in the classroom 
unquestionably points to the fact that the fundamentals of business 
training, such as Iwokkeeping, etc., (;aii be taught in the classroom in 
a relatively short time. It would be impracticable of course to teach 
all the detail processes, principles, and. methods of all the different 
trades or industries. Economics can best be taught in the class- 
room and should form an integral part of tlic subjects of instruction. 
Our engineering institutions are now contenting themselves with 
teaching the structural side only, whereas, the economic side is al- 
ways of mora importance to the gradua,te and usually much more 
difficult ter teach. 
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As an illustration of the last point made, we may take the design 
of a cylinder head for a steam engine. The structural methods are 
lelatively simple and can be easily taught, but a different class 
of t'3' Under head would be designed for a man-of-war where every 
j)ound must be p\it in guns and armor; a freighter where every 
pound must be put in cargo; a locomotive where we wish weight for 
freight service and boiler capacity for passenger service, or^ a sta- 
tionary engine where the weight ha% little value other than tlic cost 
of the cast iron, or an aeroplane where every possible consideration 
must be given to the saving of weight. The saving of a pound of 
metal in each one of these cases hak a different value and the design 
must be guided accordingly. This is but an illustration of one of the 
many methods in which economics can be taught, and the writer 
has in many cases handled his entire subject from the economic 
standpoint, making the structural merely a side issue. In his own 
practice he has found that economics was always a primary consid- 
oration and the structural, secondary in a large degree. 

It is questiofiable if a large number of our engineering teachers^ 
aie not so unfamiliar with engineering practice as to make them in- 
competent to teach economics as above defined. \ 

Mr. Snow'. I do not know ^yhether engineering subj^icts should be 
added to the curricula of schools of commerce. ‘At the moment it is 
rather hard to sec how any engineering courses save those of Hie 
mo.st generakand descriptive nature could be thus added with much 
net profit. But this part of the problem is left for those most com- 
petent to consider it. . — , 


\ 



I do feel strongly that some basic commercial subjects should be 
added to tlie curricula of engiilcering schools. Engineers are the 
greatest direct spenders in the world; and aside' from timeliness, and. 
the broadening influence of such studies, from a technical viewpoint 
it seems desirable that engineering students should learn more about 
ooinmercial matters than they do. The value of such addition to 
the engineering curriculum is admitted. The question arises us to‘. 
ways and means. • ' 

The preserit suggestions are not the only ones we have recently 
received. Othere have come to us. from other sources. Most of these 
suggestions are good, but all are impossible; and as a matter of fact 
an. underlying problem at this formative moment is nol^so much 
what to add to the engineering curriculum, as what to iiemove 
from it 

t«t us consider the situation from three standpoints, i. e., the 
curriculum, the teaching staff, and time. 

Cv.Tvickilwfn>..‘-\ think that engineering college^' as a whole are 
about to separate quite completely from colleges of liberal artSj of 
which mo^ of them are the offspring, and that the average en- 
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Why . should the studies are iiiakiug, the improvement we hope 
for be limited to the term for which we are more directly respon- 
sible? How many of us are satisfied with the time economy whicli 
prevails in and the general results obtained by the courses intended 
to prepare men for^that part of their training for which We are 
responsible? I realize what it means t<y» suggest carrying our in- 
vestigation down into the preparatory schools, yet I venture to 
make it If the eflSciency which will ^j;iortly prevail in typical 
American engineering colleges could be made to extend do^n through 
the preparatory schools, how many of our problems would be solved? 

Chairman Pratt, Our time is coming pretty, near to an end ; in 
fact, we have gone by our hour. 

Before, closing there is just one thing I would like to hear from 
Dean McCaustland, if he will be good enough to give expression to 
it I think the dean has made a very excellent presentation of the 
problem which is confix^nting every engineering faculty. No one 
who has the love of engineering and its best interests at heart is 
prepared for one moment to sacrifice what might be termed pun* 
engia^ring for commercial ends, nor is it neces&ry to do so. ' Every- 
onoj however, recognizes lhat among the* large number of young men' 
who go through our cducatibnal institutions from year to year there 
is a great diversity of character and of purpose, and that the courst* 
which is going to develop one type of man with one purpose cer- 
tainly will not develop another type of man with another pur- 
pose. Probably the deans of our engineering schools at large would 
consider themselves unworthy of their vocations and responsible 
positions if they did not hold to the idea that they are there to teach 
engineering in its highest fonAs.^ 

Accepting that^^rhape, as a fair premise, we then agree that the 
engineer would'fi^cti^^ more thoroughly and effectively rf he. could, 
in his course of training, get a better appreciation of economics and 
of their relations to the business jaxid undertakings with which ho 
is to be associated. < 

The propositiolfi has been made at an earlier conference that, 
wprking toward such ends, it would be desirable, if practicable, to 
^.devote 12 to 18 semestet hours to the subjects of general economics, 
cost accounting, busii^^orgahization, business law, etc. I presume 
there is practically lyf course in the land to-day that does not devote 
a certain number odours to those subjects, to one or all of them. 

At the la^ conference it appeared that, as far as we were then 
advised, thero was only one college which approached that schedule, 
although there may be others. The dean* of the Penney Itania State 
College I believe^showed that h.,^ did then, have 12j9W6ster hours 
jdeyqted to those subj^, wd felt that hq had gone preUy well to- 
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ward practicable limit without sacrificing things which he re- 
garded as fundaniental to engineering. 

Have you, Dean McCaustland, tried to make a quantitative analysis 
of this project? Have you thought of it in tehns of semester hours?- 
th other words, do you believe it is possible to devote from 12 to 
18 semester hours to those subjects without making an unwise sacri- 
fice of other subjects? 

Mr. McCaustland. Our faculty has been considering the ques- 
tion for some time before this matter was brought up by the Bureau 
of Education, and at our last meeting it was decided that we would 
find very little difficulty in raising it from 12 to 15 hours in the 
curriculum. f 

Chairman Pbati. That is very interesting an4, I think,,^^very en- 
couraging. . ^ 

Gentlemen, we have three other sessions and I think we sho^ild 
not. attempt to go too far in this session. Unless someone desires to 
say something more I will declare the conference tn recess until 2.30 
o’clock this afternoon. y 












AFTERNOON SESSION. 

Prof, J, IV, Jen^s, New Yorl^ University, presiding. 


Chairman Jenks, The time for calling the meeting to order 
Ijafe already passed. Di\ Swiggett has received a^notice from the 
chairman of this afternoon, Mr. Hurley, that, owing to public 
.business, it will be impossible for him to be present with us and to 
H>reside. In consequence, Dr. Swiggett has honored me by asking me 
to call the names of those who are to speak this afternoon. 

It is perhaps well, also, for us to keep in mind before the first 
addresses are made that the topic of the afternoon has a somewhat 
different viewpoint from thd topic'of the morning; so ijiat as tlie 
various listeners are preparing to criticize severely the speakers of 
the afternoon, they might well note that. 

This morning the topic was ‘‘Business training for the engineer.'' 
We were supposed to be looking at the question from the view- 
point of the engineer and the advisability of getting a certain amount 
of* business training for him as an engineer. 

The topic for this afternoon, you wdll note, is “Engineering ti*ain- 
ing for commercial enterprises,” and the point of view is that of 
the business man. AVe should, then, look at it from that view- 
point and see how T\*eJl equipped a person with engineering training 
would be to undertake an important commercial enterprise. ThaT, 
I am informed by the maker of the program, is the essential dif- 
ference between tjie two topics. 

The first speaker this afternoon is Mi*. Walter Baubinstrauch, 
professor of mechanical engineering, Columbia University. 

ENGINEERING TRAINING FOR COMMERCIAL ENTERPRISES.** 

By W^LTEB UAtrrENSTBAUCH, 

Professor of Mechanical Engineering, Columbia Univer$Uy, 

As our chah-nian has very clearly brought out, there ape two stib* 
jects befpre us to-day— the business training desirable for men who 
are to enter the engineering profe^ions, and the kind of engineering 
instninion which should be given to those who contemplate entering 
*)tl?i»mniercial enterprises, such as manufacturing or public setwiee. 

I think there' are .two distinct fields contemplated by these sub- 
jects, and if I may I would like to bring out some points, which occur 
.to roe in toference to the first topic which was discussed this morning. 
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I feel that there is lEt distinct need and there will continue to be a 
distinct need for professional engineers— mechanical, electrical, civil 
and sanitary. I think it is a ‘mistake to train these men for man- 
agerial positions. I think a mistake is likely to be^made in some 
institutions in forgetting that there is always a demand for the dis- 
tinctly professional type of mechanical and electrical engineer. The 
successful pmctice of any branch of engineering demands, however, 
a certain viewpoint which may be tei'med the business viewpoint or 
commercial viewpoint, and therefos^ the student should be taught 
the practice of his profession with a view to the economic significance 
of the things which he does. It w’ould seem, therefore, that any 
business training for engineers I'equires not additions to the curri- 
cuhun, but, as one speaker brought out very clearly this morning, 
it requires the teaching of economics in every engineering subject; in 
other words, it requires the econoigics or business or commercial point 
of view'. ' 

When a commercial enterprise is reorganized in order to . put it 
on a more substantial business footing, that reorganization very 
rarely consists in any addition to the existing organization, but 
rather consists in an entire regiouping, in the creation of a different 
point of view, in the occupation of new ground; and so it occurs to 
me that if there is any revision in engineering instruction desired, 
that revision must take that form. 


AVe can not hqpe to turn out men who understand the commercial 
point of view in engineering practice by giving them certain courses 
in business practice, but rather the economic theories underlying 
engineering procedure must be taught in the courses themselves. 

By way of illustration, take the subject of pattern mrking which 
is taught to our students in mechanical and electrical engineering. 
We very often find that tl>at instruction consists in teaching the stu- 
dent how to acquire a certain amount of technique in manipulating 
tools to make wooden or metal patterns. How much more valuable, 
it would be, and how much mgre to (he point, if it were taught 
that patterns arc made in a miety of ways and the way in which 
patterns are designed and constructed depends upon conditions of 
use in manufacture and the maximum return which can be gotten out 
of the investment in the pattern and equipment. 

The same situation obtains in the problem of bridge design* 
Many of the courses of instruction in bridge design and structures 
are very excellent so far os technique is ccaicerned, and the students 
loam a great deal. What the engineer has to do is to determine 
what type of structure should be erected in this particular place or 
in that particular place with minimum investment and mlhunum up- 
keep charges* .That is the engineer’s problem; and it se^^to me 
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that when you introduce that kind of viewpoint in* the course of 
bridge designing we are giving the kind of business training which 
an engineer Should have. 

The same thing arises in the subject of machine design. A great 
many good courses in machine design are being given, but not always 
from the viewpoint of the economic adaptability of the machine tt> 
produce goods. A machine is built to sell, and it is purely a com- 
mercial enterprise, and its jsuccess does not depei^ so much on 
the question of stress analysis as to whether or not it^an'econoinical 
proposition for one to have. It seems to me that wlfen that point of 
view is introduced in our courses of instmction we will be making 
rapid strides toward getting the kind of business training which an 
engineer should have. 

There are several obstacles in the way of a universal intioduction 
of this sort of instruction in all of our engineering scliools, and one 
of the chief of these difficulties is the man power difficulty. 1 have 
not very much sympathy with paper work. As I was telling Prof. 
Jenks this morning, one of the instructions that I like to give a man 
who has something to do for me is to go ahead and do it and not 
give me a report about it. I don’t like reports; I don’t want 
reports. I want the thing done. We are so mucli inclined, I think, 
each one of us — it is quite a common feeling — to think that the 
definition of a problem is its solution. I think we are all- more or 
less constituted that way. 




One of the big problems is man power, ttTget the right kind of 
men. I do not care whether you give eight houi*s to economics or 
three hours to economics oc two hours to banking; if you get the 
right kind of power behind the courses of instruction and the right 
point of view and the men who can impress the student with the 
Itvoper point of view and develop the character of the man, you uiv 
making all proper strides toward the development of good engiiuHU's. 

The problem can not l>e solved very rapidly because of the eco- 
nomic pressiu’c of our educational iastitutions. I was talking with 
1. gentleman not very long ago with regani to the i*esults being 
attained in one of our Government departments which is supposed 
to cari'v out* a certain amount of research work, and we both agi'eed 
^ that the re.sults toming from this depni*tment were not as satisfactory 
us they should be; and after discussing the various phases of the 
problem someone I think very aptly put his fing^ on it. He ^id, 
“They are paying $1,800 for the men who are doing that work und 
they are getting $1,800 results.” \ 

There, I. think, gentlemen, is one of onr chief problems. We ai'© 
hoping to engage men at $2,500 and $3,000 a year, perhaps niore 
and perhaps les^ to. pr^t these broad viewpoints, to do IheBs^ 
,:^injap9,^ ^ t^ to .a proper conception of ^engineering 
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practice, when the commercial houses will pay them $10,000, $15,000, 
and $20,000 a year. Until wo get t/) the point where we can pay 
tliese salaries we are not going to get the men. 

Unfortunately, engineering schools are laboring Vith a difficulty 
which the medical and law schools do not seem to encounter. An 
engineer has to sell his proposition. It Ls a selling game. You go 
to a physician, and the physician writes you a prescription. You do 
not ask him questions. You may inquire in a general sort of way, but, 

with absolute. confiden<-e in what he htjs written, you go to a drug 
stoi-e and get your pi-escription filled and take the medicine. You 
go to a law’yefT in very much the same spkit and follow his advice. 

The engineer has entirely different problems to solve. He has to 
meet a board of directors and explain to them all the fine points in- 
volved in his idea, in his report, and he has to convince them that 
what he has is an economical proposition and one in which they 
should invest. That is the peculiar thing about the engineering 
profession as a practice; and from the educational point of view 
it has the same peculiarities. ♦ 

Our second topic, the one which we are considering this afternoon, 
is concerned with engineering training for the business executive. 

We have had coininercial colleges for a nuinbeqiof ^years; in fact, 
1 think since 1875 the commercial college has b^n an institution 
recognized as capable of training men for commercial enterprises. 
Engineers have been trained for professional practice for quite a 
period of years. Now we begin to realize that there is a great middle 
gix)und to be occupied, that gixmnd* which encompasses both engi- 
neering problems and coininercial problems. We are beginning to 
realize that those in control of commercial enterprises, particularly 
the productive enterprises, manufacturing, must have a knowledge 
of the things they purpose to control. Quite a simplb matter when 
you think of it, but it has taken us a long time to get around to it. 
We would not put a man in ch^ge of a hospital unless he knew 
something about medicine and simitation; yet we very often find 
that the men in charge of our large productive invitations, our 
manufacturing institutions, have come up from the sales organiza- 
tion because they have been prominently identified with that phase 
of the business which stands out Very clearly as the money-making 
side. A man having been successful in organization of sales is very 
• 4 )ften made the head of a manufacturing institution, and quite 
successfully so. But even though he has made a succes, that nec- 
essarily does not deny the fact that he “would be a very much better 
manager, that he would be very much better fitted to control the 
institution if he knew the technical side of the busVeea 
So I wtmld take it that the managerial talent which b demanded 
- : in our cofomeroial enteipri^s isAhftt manamrial talVt which 
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able to appreciate the technical processes upon which the industry is 
founded. The manager must deal successfully with those In im- 
mediate charge of the process^; be acijuainted with the commercial 
and economic side of business affairs, so that ho is able to understand 
a balanc? and income sheet and be able to understand the significance 
of certain items tliere as to the general conduct of the business. I 
would say. also, that he should be very well informed on social and 
labor problems, because, as w^e know to-day, that is one of our 
big problems. It seems to me that any coui'se of instruction that 
is designed to train men for managerial positions must occupy this 
ground, must enconii)as^ this group of subjects; 

Moreover, there is that factor, that aspect of the -problem whidr 
somehow is very difficult to formulate in any regular course of 
instruction. It can not be defined except perhaps on the basis of 
-character. Buit there is that thing wliich enables a man to get, others 
to work together. That, by far, is the biggest factor in management. 
A man may not be well informed on technical problems or economic 
and coimnercial problems, but his success may be quite large be- 
cause of the fact that ho can inspii'e the cotjfidence of others and 
get them to work with him. That*^n not- be taught very well ex- 
cept as men may come in 'contact with real souls and spirits in thft* 
university and get from them not by fonnal instruction, but siTuply 
by contact and living with them and being with them, that thing 
which will develop within themselves that’ spirit and attitude toward 
mankind. And that, it seems to me, is one of our big factors. 

This seems to bo a sort of experience meeting. Several this 
morning have referred to what has been done in different institutions, 
and so, while I had not contemplated calling attention to this, it oc- 
curred to me that perhaps it might be valuable to refer to what is 
contemplated at Columbia University in the training of men for 
managerial positions. 


Columbia University some years ago established, its engineering 
^ ^ ^school on a graduate basis. Three years of college training are ro- 
qWwl for entrants to the engineering school, and the coUrse of in- 
struction. in the engineering school is of three years’ duration, so that 
. a man graduating from the high school will require six years for 
graduation from the engineering school. 

It is a mistake to set this up as an ideal. It would bo absolutely 
foolish for every university in the country to come to a six-year 
basis. ^ I would not advocate it for one moment, but I believe there is 
^ need for that sort of thing. I think perhaps one or two institutions 
can establish a six-year course and can do so^uite suc(^fully, but 
the great demand is going to be for the four-year course, without 
doubt 
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After having had three years in the college, in which the funda- 
mental to|)ics of economics and physical geography are dealt with, 
so that tinman knows the sources of raw materials, a course in the 
eiigineering\chool w^hich we purpose to give them under the super- 
vision of a dep((rtinent of manufacturing, will deal. with these kinds 
of problems. Tfterc will be two yeiu*s of instruction in accounting, 

I might remark by the way that I should be very pleased to have 
tliis course incorporated in the minutes, so that each of you, if you 
care to, may study it in detail. But I will give*sonie of them now. 

A two years’ course in accounting will instruct a man in the 
technique of accounting, and in it he will learn what kinds of 
things are essential to account for and how the accounts should be 
drawn up. I am more interested in that. Accountants are quite 
numerous. There are quite a number of people who can deal with 
a simple account by keeping records on cards; but the man to find 
is the man who can determine what kinds of things are worth while 
accounting for. 

^ l^erhaps that might be well illustrated by the storj^ of a young man 
who was engaged by a hotel corporation to draw up a system of 
accounts. After some days of effort he presented his report to the 
manager. The manager looks it over carefully, and the president 
of the company remarked that he was much pleased because the 
accounts went into great detail, but he said, There is one very im- 
poHant account that I do not see; wo can not run our business 
without tliat.” The man was very crestfallen. “ Yon have not ac- 
counted,” the presidclit said, for the beefsteaks per mouthful per- 
guest’— which is just about as valuable in the Imtel business as it 
would be to YOU and me. 

The tcchycal foundation upon which this, work is based has this 
principal feature. I believe that no course intending to train men, 
particularly for the manufacturing industries,’ can succeed except 
that it is well founded technically. I do not believe a man has any 
business in manufacturing institutions unless he is thoroughly 
grounded in the fundamentals of the tcH-hnique upon which the manu- 
facturing is based. I think it is a mistake to proceed from any other 
standpoint. 

So we have courses of instruction in machine design that proceed 
not wholly from the standpoint of stress analyses, but also from the 
standpoint of economical manufacturing of the machine. Unless 
the machine is designed properly, unless a series of machines is de- 
signed properly, the manufecturer can not conduct his busing 
economically. So that machine design taught from that point of 
view is the kind of machine design, it seems to, me, that should be 
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given to the nian who purj>osea to go into this kind of work. In fact, 
I think it should be given to all classes of engineering students. 

I find that it is one of iiiy big problems in the rommen ial enter- 
prises with which I have been connected to start in the (lesiguing 
room. The cost of manufacture is high because, the design has noi 
been properly conceived. 

We teach the subjects of metallurgy and engineering problem^ 
from the stnnd|)oint of tlierinodynaiuics. I i\o not mean tlie thermo- 
dynamics of a steam-engine cycle or gas-engine cycle, and all that 
sort of thing, but I moan the prohleins of heat, the problems of 
thermodynamics which arise in the (urrying out of an industrial 
[)roeess. AVe are devoting a considerable portion of our time to en- 
gineering problems. 

The other groups of subjects which stand out quite prominently 
in this eurricnlum are the labor j^robleins and problems of employ- 
ment and management. Quite foitunutely we have at Columbia a 
group of ineu in the school of business who have given considerable 
abtiMition to these problems and we are able to draw on them for 
instruction in this sclmol without very Jiiucli expense. That is one 
advantage which a university has (tver a strictly technical schqol. 
The problems of factory management, that is, what is ordinarily 
called works iitanagement, an* ibuilt .with, us is also factory con- 
struction and equipment. ^ 

Then we purpose to devote a eonsidtM’able portion of the time to 
a gi’oup of subjects which all togetlier may l>c termed manufactur- 
ing processors. It is intended to take up such problems, if the stu- 
dent is going to go into tlu' metal-working industries, tis the design 
of dies and fixtures and those. e(]uipments which bear such intimate 
relation to the economies of production, 

I think our engineering schools are rather lax in that paiticular 
phase of engineering work ; so that by thesi* means, by the teaching 
of this particular group of sub joints, Un-hnical, social, and commer- 
cial, we purpose to train men who <;an enter successfully the manu- 
facturing industries. 

I should bo very pleased^ to liave criticisms from any of you on 
t^is outline und would bo very glad to liave your coiTcspondence at 
any time you care to favor me with it. 

In closing I want to emphasize a point I brought out at the l>egin- 
ning* I do not believe our intei*ests should center in hours of in- 
struction in this subject or that subject, but our interest should 
center more in the proper aspects of the problem, the point from 
which these problems should be attacked, first; and, second, the kind 
of men who should teach that I think if we have tho.se two prob- 
leiQs solved, all those other details will take care of themselves. 
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(The proposed coui'ses wliich Mr. Ka^Uhtniuch recpiested to 
have incorporated in the record are as follows r) 

Mam:facturing and Imujstkiai. K.n<;» nkkrinc. 

It;iso(i on II tbrot^yoar coilej;o t-ourse, " 


FIBST YEAR. 


Winter sesson ; 


Hus. 80. Kconomic History of Vnitod Stnlos. _ 

r»iis. liH. I'rlndplOH of Hcrountln*? ... 

Hus. 2lHt, I'rindiiles nud methods nf stiitistlcs 

Hus. 51. I'rlnciples of niouey and ImnkiuK 

(Ml. K, 101, Kr.^rineerliiK and fuel diemistry. 

(Ml. K. 181. Industrial chemistry ^ 

Mot. 133. Metallurgy of Iron and stt^d 

I'hys, 140. riiyslcal Intioratory 

MocU. 103. Statics and dynamics 


Hours. 

. 2-^1 
. . 2-0 
l-(> 

. 2-0 
. (Ml 
. 3-0 
. 2-0 
. 0-1 
. a-0 


M'otal 15_15 

Spring 8 es«IoD : *7 

Hus. 90. Economic History of United Stairs . . i»-o 

Hus. 24. Principles of accounting i»-t) 

Hus. 210. Prindplas and nietluxls of statlsti* s , i-e 

Hus. 154. Hanking aiul foreign exclumgo . __ 2-0 

M. E. 102. Power I - _ . 4 _o 

M. E. 104. Machine elements 4 -(t 

Met. 156. Metallography (K 1 

M'otal 15-15 


SuiDiiKT session : ' Manufacturing. — 1-Mgiit win^ks* .servU‘(» as apprentk e in a 
well-organized factory. Directed study and n*port. 


8BC0MI YKAIt. 

Winter session : 

Hus. 25. Ailvaiiced nc(^ounting 2-0 

^ Hus. 71. Business law__ 5--0 

Ec. 105. I-abor problems 3-0 

U. E. ir>5. Strength of niaterlal.s ... ... 3-3 

M. E. 120. Engineering thermodynandra = . _ 2-0 

M. E. 101. Mechanical lalmratory „ , 0-3 

E. E. 101, Principles of electrical engineering 

M.'E. lyi. Machine design I* ... 

Machine tools __ . 


Total. 


n-16 
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' SECOND TEAS — Continued. 

Spring session : • ' Houfr. 

Bus. 26. Advanced accounting 2-0 

Bus. 72. Business law 3-0 

Bus. 46. Cori>orntion finance - ^ 2-0 

M. E. 121. Engineering therniCHlynnnaica 2^) 

M. E. 162. Mechanical laboratory 3-0 

M. E. 124. Machine analysis 

M. E. 172. Miicliine design iM; 

K. E. 118 . D. C. Iaborat(try 

Machine tools 

, Total 2 i3-i:> 

Summer Manufacturing. —Eight weeks^ directed study and analysis 

of productive methods in a wrll-organlzeil factory. 


Winter .ses.sion : 
Mech. Eng. l"»a. 

Mech. Eng. 167. 


THIJil) YKAR. 

Tactory management 2-0 

Factory constrndion and o<iuipinent ^ — 2-3 

Manufacturing processes 0-0 

Employment management 2-^) 

Analysis of selected Industry 2-6 

1-6 


Sl»ecificatIons and preparation of prodwtive methods. 


Total. 


10-15 


Spring session : 

Mech. Eng. 160. Factory inanagenient 2-0 

Mech. Eng. 168. Fact<»ry construction and equipment 2-3 

Manufacturing processes 3.0 

Employment, management ‘ 2-0 

Analysis of seU'cted Industry 2-6 

Specifications- and preparations of productive inethods 1-6 


Total. 


ir/-15 



Chairman Jenks. I recall a little convei-sation that I had a nnni- 
bor of years ago -with a h'lsiness manager which brought out, in a 
most striking way the relative importance of men who were tr.ained 
in the human side of managing bu.sincss and the technical man, a 
point which I think ought to be' brought out in the discussion very 
fully. This man that I am speaking of was not a polished man; 
he was not even a high-school graduate, hut he did undei-stand 
human nature, and he was a very successful manager of a largo 
business. One day I happened to be speaking with him about train- 
1^^ for business, and he said, *^The essential thing, of course, is 
to know men. It is very easy to hire a chemical engineer. I can 
get a man for three or four thousand dollars any time I want who 
will solve any technical problem whatever; but to get a man who 
knows men, who knows what a day’s work is and how to get that 
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(lay’s work out of men and stili keep them good natured — there is 
the problem.” He said, “I am hunting for that man all the time 
and I have’not found just the man I Want, yet.” 

And he went on and gave me various illustrntions. 

1 was very inucii interesteij in what was just said about the 
human sidi^ of business problems, and 1 trust that the technical side 
will b(^ brought oiit a Httie bit latei’ even more stronglv, ♦ 

The next speaker of the afternoon is Mi*. E. F. Du Brul, president 
of the Pyi’o Clay Products Co,, of Cincinnati. 

Mr. DuBiiiJU 1 am very much interiisfcd in the various phases 
that have been brought up in this conference because*! have had" 
])ersonal (’ontact with all of them. 1 can ^ippreciate the teacher’s 
])hase, particularly that of a teacher in a college of commerce, be- 
causej conduct a c(A rse on industrial organization in a college of 
commerce. It is just a sketchy, general course that bears rather 
strongly on the engiiu^ering side of commerce. So that the teacher’s 
l>oint of view I can ai)preciate thoroughly. 

I can also appreciate the manufacturer’s point of vieV, because 
tiuit is the way I make my living. 

I egn ai)j)rcciiite the student's point of view from having had an 
education that was more along commercial lines than along en- 
gineering lines, although both of the industries that I am 'manag- 
ing are engineering industries. One is a cheinicui industry, a fire- 
brick business, and the other a mechanical industry, manufacturing, 
.specialized miichincs. 

I have been in ^ very close contact with the technical school, be- 
cause for six years I was a member of the board of directors of the - 
Ihiiversity of Cincinnati and chairman of the engineering college 
committee. During that time the cooperative course was installed 
there by Dean Schneider, and I am very proud of the fact that I 
had a good deal to do, from .the inside of the board of directors, 
with getting ilmt course installed. 

I took a course in law under a very good lawyer, wlio, later, Ijp- 
came chief justice of the Indiana supreme court. He told us as 
students of law tliat there was one kind of law that we absolutely 
had to have i|t our fingers’ ends, w'lien we came to practice, and that 
was the law of evidence, because that was needed from finite to 
minute in a trial. The next, in importance, was the laW of plead-., 
ings. He therefore drilled us on those two subjects ver/thoroughly. 
But ks to all tlio'rest of the great mass of law, he sa'id, “ JJo man 
can remember it all, but you have to know, in a general way, what 
it is, but one particular thing you liave to know about it is, where 
to find it wlien you nfeed it.” So with engineering\nowledge for 
commercial men, . * 
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ENGINEERING TRAINING FOR COMMERCIAL ENTERPRISES. 

* k 

\ By K. V. DuHrui., ^ 

I‘re»idcnt, Pyro Clup Produrt>t Co., Cincinnuti. 

Modern development of business implies iiUTeusing use of me- 
chunical and engineering equipment in every line. Wliether it be a 
shoe factory, a cigar factory, a cannery, textile mill, cejuent works, 
or what not, the lay-out and operation of the plant are important 
elements in its success. Lines of business that, years ago, were not 
considered as coming ” in the engineering field are now important 
inclusions^ for production engineoi‘ing is as wide as production itself. 

Many V business has l)een promoted, capital raised, and a plant 
built, only to fail o? success because the plant /was not properly 
constructed. Only recently there was notice of a large cement plant- 
in South America whose operation was delayed for months because 
of improper design and erection. It is astonishing how much of this 
sort of loss is prevalent all over the world, loss that would be pre- 
vented if comn^ercial men knew enough engineering to call a good 
engineer into consultation at the very bigiaiiing of their project. 

The keener competition l>e(‘oines in any line of business, the more 
need of engineering knowledge applie<l to commercial enterprises. 
This fact is so self-evident that it is almost inconceivable that new 
enterprises should be started without fii*st using the services of engi- 
neers; yet it is done frequently. 

The te(’.hnical journals in any line of business all carry profes- 
sional cards of engineers skilled in that particular line. The textile 
journals carry the cards of mill engineers; iron trade journals the 
cards of steel works and blast furnace engineers, and so on almost 
-without end. Yet, in spite of the availability of this sort of service, 
new concerns spring up without availing themselves of the engineer- 
ing service, but based merely on the say-so of either a commercial, or, 
perhaps, a “practical” man in the industry, and as a consequence 
many of these plants are foredoomed to failure. 

It is another self-evident fact that* commercial training Ls as neces- 
sary for engineers as engineering training is for commercial men. 
If the engineer is to i*ender his best service, he must be able to advise 
his client as to the proper amount of (upital required to conduct a 
business of a certain volume in his particular Ifne and also as to the 
cost of production in the plant he is designing. Mistakes are not 
all on the part of the commercial men in starting commercial enter- 
prises. Often engineers, called into consultation, dQjaot have proper 
appreciation of ‘commercial questions.'* I have seen them under- 
take projects with nvgilable capital only efficient to build the physi 
c$l\ plant and equip it but later find themselves sliort of working capi- 
tal. The most .common cause of business failure id lack of working 
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capital, as all credit men know. Merclmnts and inamifactureis ^et 
themselves tied up with no i^oad}’ hinds at hand or in reserve. Some 
financial stringency comes along and they can not weather the storm. 
Their fixed assets can* not be tumed into cash to pay their current 
hills. As a consequence, they go into the hands of a receiver, and the 
fixed assets are sold at a sacrifice, to the loss of all concerned. 

Engineering training is deficient if^ it does not include enough 
linancial training to enable the engineer to see when he needs good 
financial advice, and, conversely, commercial training is deficient un- 
less it includes enough of tiie fundamentals of engineering to enable 
the commercial man to recognize a situation that demands engincio'- 
ing advice. • " ^ . 

Courses in both engineering and commerce as heretofore offered in 
the schools have been greatly deficient in this respect. Some may say 
that there is jio time to cover engineering subjects in connection with 
the requirements of a commercial course. May it not be that perhaps 
the course is too detailed, and unduly neglects collateral subjects that 
:ii*e iinportiint to the future graduate? We may not be prepared at 
this time to point out how far various courses sliould go in substi- 
tuting some subjects at tlie expense of others heretofore deemed im- 
portant. I should say, for example, that if one were to train a shoe- 
lactory engineer, one might well onJ}^ barely sketch out the theory 
of thermodynamics. A thorough^ knowledge of thct'modynamics is 
essential to the designer of a stetfm engine, but a profound knowlV 
edge of that subject would be of little direct value to a shoe-factory 
engineer. A prospective shoe-factory engineer might better employ 
part of the time that in the ordinary engine’^Sng course is devoted 
to thermodynamics to acquiriiig^at least some ^owledge, if only( 
a sketchy outline, of the fundamental principles underlying the 
finaiioing of an enterprise. Conversely, a college course in commerce, 
when analyzed, may be found to include highly teclyiical subjects 
that might have as little application in the commercial side of a shoe 
factory as tliermo<lynamics has to the production of shoes. Such 
subjects, when found, might well bo^ljather .sketchily handled, and 
'the time' saved thereby be devoted to giving the prospective shoe- 
factory executive at least a sketchy-knowledge of the probhems of shoe 
production. 

Engineering schools, in the coui'se of tiitie, found the field of 
engineering to bo so broad that it balled for diverse courses in the 
.schools. An engineer is no longer expected to be expert in all lines 
of engineering. The old-time civil engineering has bepn divided, and 
one now finds railroad engineers, bridge engineers, sanitary engineers, 
water supply engineers, hydraulic engineers, mining engineers — all 
outgrowths of the original profession of civil engineering. In thb 
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same way, the mechanical branch has been divided; one finds the 
power engineer, the production engineer, heating. and ventilating 
engineer, refrigeration engineer, auto-motive engineer, ^c. So it has 
gone with electrical engineering, where the telephone engineer does 
not undertake to design a generator for a Niagara Falls power station. 

Must not the coiumerdal schools sui-ely find that instead of at- 
tempting to train a man for e^xecutive work in any kind of business, 
they must be content with the training of executives for the ma- 
chinery industry, or for textile industries, or for the chemical, paper, 
^ shoe, tobacco, or some 'other definite group, just as the engineers 
have done? 

Many a good research accountant thinks it a simple matter to lay 
out a cost sy.stein. I have seen one such that cost the client $7,000 
but was not in j)ractice worth 7 cents. Cost keeping is not purely 
an accounting matter, nor are cost methods universal to every in- 
dustry. ext^pt in fundamentals only, A man to be best qualified 
to lay out a practical. cost-keeping system in a given line of industry 
oi- even for a given establishment, must be familiar with the produc- 
tion features of that industry, and perhaps of the very establishment 
itself. He .need not be a mechanic, nor a production engineer in 
that particular line, but he must have some general knowledge of 
the production problems of that line in order to lay out most in- 
telligently a cost-keeping system for that line. In like manner, a 
salesman ought also to have some knowledge of theprocesses of pro- 
duction of his goods to be most efficient in his selling capacity. 

For some time past economists have been forecasting the growth 
of a new profession, that of consulting economist. The germs of 
this new profession are already evident in the service of public 
Accountants and so-called busiViess doctors. 

The consulting economist will probably develop along parallel in- 
dustrial lines with the consulting engineer. He will have fundamental 
knowledge of general economics, .will know the general principles 
of finance and their application, but he will specialize for the same 
reason that a consulting engineer must be a spochthst to be of value. 
Perhaps the*day will soon come when consulting engineers’ offices 
will include consulting economists with some engineering training, 
consulting economists’ offices will include consulting 
engineers with some commercial tmining. , " 

Does not the be^ executive in any line of business combine these 
two functions? Up to now he has come up either as a production 
^ man or ^ a commerciaKman. If originally a production man, he 
has acquired by himself the commercial knowledge that makes him 
a successful executive, and if he started as a commercial man, he has 

t "*; ^quitedj^in perhaps* an illogical and hapha2^d maim6r> en^gh 
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knowledge of engineering to know when he needs an engineer and 
to know how to pick out the right man for his work. 

After all, does not the training of the officers of the United States 
Naval Academy reflect in a manner what we should definitely strive 
for in commerce? The general foundation is given the cadets in all 
branches of engineering and operation, so that when the cadets 
finally specialize, those wlio become fighting and navigation officers 
know what the engineering officers are talking about when ship 
construction and operation are discussed, and vice versa. 

When we do have some engineering training for commercial men 
and some commercial training for engineers, both will lietter recog- 
nize their own limitations. 


It gives me great pleasure to call the attention of this conference 
to a definite movement along this lino. Many of those present know 
of the cooperative course in engineering that has been so successfully 
operated ..by the University of Cincinnati*for a number of years past 
This is a five-year course, and in general may be described as a 
half-time course — that is, the students work in pairs and spend 
alternate periods of two weeks, one student in the shop and the 
other at the university. At the end of two weeks they change; the 
one at the university replaces his partner in th^ shop and the one 
who was in the shop takes his turn in the uni verity. 

Recently it was decided by the boarS of trustees of the university 
to combine the college of commerce 'with the engineering college. 
Dean Schneider and the faculty are now studying the very question 
of giving some production training to the students of commerce. 
They are now working out a program that, while not definitely 
formulated, yet as'^ar as general outlines go will provide that the 
commercial student spend the first two yeftrs of his five-year course in 
doing about the same sort of work that a cooperative engineering 
student has been doing during his first two years. In other words, 
he will receive shop experience of some sort that in after life will 
enable him to understand what Hie'production men are talking about. 
At the university he will receive general instruction in fundamental 
sciences, so that later in life he will know something of science as 
applied to industry. 

Personally, I have no doubt that the engiiiee/ing contact given to 
the commercial students 'will have a reaction on the engineering 
courses,* and that ways and means will be devised to give the en- 
gineering students more, contact, with the. commercial ^de of in- 
dustry, ' * ’ ■ , * 


We are very prouc^ in Cincinnati, of the fact t)iat our. ttnivei*sity, 
under the leadeaffiip of Dean %lmeider, was the first to W<^gnize 
tl>c possibility ^giviiig *both practical experience and theoreticaU 
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training to a young e%ineer. We are now proud^that our umversity 
will be the first to do the same thing for the commercial student. 

^ Not only that, but it will be the first to give any engineering training 
to its students, in commerce. I have no doubt that later on it will 
also be the first to give commercial training to its -engineering stu- 
dents, in addition to the practical shop training they are .now 
getting. 

(Dr;" Jenks yielded the chair to Mr. W. E. Hotchkiss, director of business 
education of the University of Minnesota.) 

Chairinan Hotchkiss. I have the honor to be directing a business 
school at the University of Minnesota, or rather a division of business, 
education. Our business school does not go into oJ)eration until 
July 1st of this year. It was created last week. 

I am deeply interested in the subject as announced. I have been 
very much interested in hearing the discussion this afternoon. It 
raised in my mind a question which seems to me rather fundamental 
Are we goaig to approach this, matter of orienting the engineer on 
the business side of his problem and the man commercially trained 
on the engineering side from the standpoint of information or from 
the standpoint of discipline? 

It is a matter of great importance to us, who are responsible for 
courses of study, how far we can go in orienta,tion of an informational 
sort in the different things which a man may have occasion to use 
when he goes out into business. 

This leads to another question, and that is whether or not our idea 
in giving engineering instruction to men who are training them- 
selves for business ought to** be to give each particular man some 
foundation in the particular specialty he is looking toward or whether 
to see that every man goes deeply enough into some particular 
phase of eogineering work so that he may get the engineering point 
of view. In other words, if he gets the point of view will he not be 
able to use what he fias obtained, whatever his specialty ? Has not 
our study in the last 5 or 10 years brought ns to a pretty complete 
realization of the fact that our s^proach to the questions, of business 
administration has to be from the standpoint of likeness rather than 
from the standpoint of the difference! 

A grocery store, a telephone company, a railroad, a department 
store^ and a manufacturing plant are very different lines of business 
ehterprisea Likewise ^h different kinds of manufacturing plants. 
Superficially, the differences arg very much more apparent than the",* 
likenesses; but when you come to study .th^ mpro closely from the 
standpoint of firndainental principles of bnsinesa organization and 
managem^t they are not m different as they appear. They all 
^ :.!;^'aye"to.bay they aU must k^p' acbo^ts... .They,inurtjKm{^^^^ 
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labor. They all have occasion to see that the industrial relations ^ 


in their plants are niaintained upon some fundamental basis of in- 
dustrial good will. with the whole gamut of the things we 
include under business organiza^tion and management Is it not 
true that when we get down to the real fundamentals, likenesses are 
very much more important than differences ? ^ Finally, if that be true, 
is not our real task to get our student of business to realize what 
- th^ engineer’s problem isr, and how he has to recognize it? Is not 
the orientation we are after something which can not be achieved 
as a matter of information in a great variety of engineering prob- 
lem's? Is it not, in a word, a question of learning to appreciate 
^ and evaluate scientific method as applied in the engineering pro- 
fession? I am not an engineer, and I am speaking purposely in 
the form of interrogation, but this is a questicm witli which directors 
of business courses have to struggle. 

I see my good friend Prof. Ftether sitting back there. I have 
not discussed the subject with him or with the engineering faculty, 
but I hope the two ^ools will be able to work out some sort of 
cooperation. Every one who has any responsibility* for busine.ss 
training in universities, where there is a possibility of cooperating 
with engineers, has to think very Jiard upon this question, what 
should be the basis of cooperation, c 
Naturally, if a man has in mind to go into the manufacture of a 
particular article, he will be inclined, and rightly, to follow a few 
basic courses in engineering, with something that he thinks will be 
of particular value in the line of business which he expects to enter. 
. But the question arises in my mind whether that work will be en- 
tirely lost if ho decides to go into somethij^ else- Here is a point 
that we in America have to think of paftiSdarly- A great many 
men have had to adjust Uiemselves to a very afferent sort of career 
from what they, expected, and American busine^^ nien and engineer 
have shown real greatness in this regard. Our engineers have been 
conspicuously adaptable. 

This adaptability is a national asset w’hich should be preserved. 
Wlien a man goes deeply into a subject from the standpoint of 
fundamentals, he develops a method and approach which is by no 
means lost when he has occasion to go deeply into something else. 
Furthtonore> the veiy adaptability developed in applying his train- 
ing in his new field is itself an asset 
If information is what the student has been stressing, it is largely 
lost when thh man Tna^es a shift Ah entirely different sort of in- 
formation will be neede<| in the new. field. 



Featuring likenesses ^riistead\of diffeiepces appears to me funda- 
mwtaV likewise emphasis on di8ciplme: and thought processes rather ^ 
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than information. However, I am not trying to answer questions 
but to raise them. 

I hope there will bo n large participatioh in the discussion. The 
subject is now thrown open. We have something like an hour for 
the general discussion, and I will ask you, each one, as you a^i^^, to 
please give your name, and where you come from, in oixler that we 
may keep tho^record straight: • 

Mr. Butlek. I want to express niy gratitude to Prof. I^utcn- 
strauch for expressing so clearly and convincingly my own view of 
the proper solution of this problem which I believe concerns us all 
so strongly. 

Many of us are deans of engineering and we are extremely anxious 
that our own institution shall take a leading position in any new 
movement that may be on foot. We do not want to lag behind, and 
I am very mucli afraid that some mistakes are going to be made 
by sortie of us unless we do give proper consideration to all phases 
of this subject. ' ^ 

When I 6rst knew that this conference was to be held, or shortly 
thereafter, I had an opportunity, to talk with a gentleman in niy 
State who occupies a position of great authority. He is an admin- 
istrator, an executive and organizer, the peer of any in the country, . 
a man who deals not in hundreds of thousands or tens of thousands, " 
but millions, and is a technical graduate. I asked him what he 
thought of the whole proposition of teaching the industrial ap- 
plications of engineering and what he thought the engineering 
sch<fols ought to do to meet the problem that seemed to be pre- 
sented. He said a number T)f things that I want to pass on now 
to you. In the first place he pointed out that in his own experience 
he ^lelt safe in saying that he needed 50 professional technical en- 
gineers to every one executive and that it would be folly for all 
of the engineering schools in the country to turn their attention en- 
Wely to training exwutives— that by so doing they might fail to 
meet the need for the technical men. 

^ured hint I did not think that was the intention; but let us 
be^c^Sful that we do not so modify our courses that we do not 
giv^the men proper-technical training. 

I aid further, “What do you thintof a four-year course in in- 
dustrial engineering for the high-school graduate who wants to 
becom^an executive? ” He said, “I do not believe that there is 
any hig^-school graduate that knows, when he leaves v high scliool, 
that he wants to become an executive. I do ‘not think he. is in a 
position to choose then.'' ^ 

As a matter^of fact, we all know that mighty few of them are 
in ai petition to choose whether they will go into that line or not. 
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He said also ; 

I think you ought to havo five-year courses, or, better, six-year courses, if 
It can be done satisfactorily. You may make good engineers out of them and 
give them industrial training in six years, but not in four years. 

Then he went on und tHllced more alx)ut tlie subject, and, inci- 
dentally, pointed out something I am, sure most of us will agree to, 
that is, if we try to put in 12, 15, or 18 horn’s of industrial or eco- 
nomic work in our engin^ring coui-ses, there are going to be a lot 
of mistakes made. Why? There are a number of reasons. In the 
first place, I believe most of you will agree that the majority of 
the engineering students do not want those courses. They are 
foolish; we will admit it, but they do not want them. They do 
not want English courses. More foolish are they, and they will 
realize it after ten years, perhaps. They do not want social courseg. 
Again they are foolish, and perhaps they will realize that But 
the fact remains that the students do not want the humanitarian 
courses. We, have got to drag in this work incidentally if it is 
going to do our students good. 

There are a few schools in this country so fortunate as to. have 
teachers of English who can make their English courses popular 
with the students. I wish there were enough teachers of tfwt kind 
to go around among all the engineering institutions. There are a 
few who make . economics so pleasant that students prefer that 
course to something else. In a great majority of these courses 
which the students certainly need and must have they do not do so 
much work nor so good work as in the courses in which they are 
interested, and ;jf we hav^too many of such courses it is going to 
mean a lowering of the standard of our work. 

Also I think, tjn mapy cases, that if we put in 10, 12, 15, or 18 
hours of industrial engineering work in our' courses and them 
plainly “ industrijd engineering ” we' all realize wb have got to take 
something out. ft some courses it may not bo so difficult. There 
are many elective Subjects, and you can put in a certain amount of 
work simply by eliminating some of the elective courses. In many 
others there are practically no elective courses. 

My own experience with mining engineering has shown me that 
the course is so broad, so comprehensive, that you can not put 
in 12 hours without taking something important out. I do not 
.think that in most cases we are actually going to take it out, but 
we are going to combine with other courses and we are going to out 
down the amount of work in other oouises, and that means that we 
are not going to give as broad training in those other courses. Any 
such chan^ affects the fundamentals, because we can only give 
fundamentals in the inining engineering. course. We are all urg- ,,, 
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ing a greater breadth training in fundamental courses; but if 
we are going to put this course in we are going to introduce just 
the opposite effect, less breadth and training in our fundamentals. 

In many cases the courses as taught under the subject of eco 
nomfcs or industrial training or anything of tliat kind are going to 
be separated from the engineering subjects. 

The illustration was given to-day about ^ome young imm who 
did' not realize until the problem came up to him that there was any 
real application to his study of economics. If you give your coui-si* 
in* one department as economics, in many cases the young man is 
going to gather the idea that it has no direct application to hi.-> 
engineering work. That will not be true in every case, because, 
some of us are fortunate enough to have" teachers of those subjects 
that will show to the men the aj^Jication as they go along; but 
there are not enough of those teachers to go around. We have got 
to show them that there is a direct connection between their tech- 
nical subjects and their industrial subjects, and that is not going to 
be done if those subjects are taught in separate departments, in 
many cases, at least. 

I do not want you to get the idea that I am talking against, hu 
mapitarian subjects in engineering courses. I am convinced that 
one of the greatest handicaps under which engineers start is the 
lack of these subjects. I believe that the reason why European 
engineers are much more highly regarded in their own countries, 
why they occupy positions of gi cater authority, why their advice 
is sought by great government commissions, and so forth, is be- 
cause they are cultured gentlemen first and engineers second; I am 
afraid in this country too many of our engineers are engineers first 
and not much second. 

You can not make men like that in four years, and they are not 
doing jt in Europe. We have decided in this country to makp our 
college course in engineering four years in length. You can not. 
do everything in four years. We have decided to make twhnical 
engineers in four years, and we are doing it. Wo are turning out 
fiirst-class technical engineers, but you can not do much more than 
that If you try to train industrial executives and engineers, too, in 
four Ma», you are going to get a mighty poor product in both lipos. 
Put PHTcan do what Prof. Rautenstrauch suggested, an4 that is 
what we are trying to do. We can give an economic meaning, an 
industrial meaning, to the technical subjects, and I believe that is the 
best way to handle the proposition in a four-year course. You can 
consult with your faevdties and insist that your faculties handle the 
Work in this v?ay, and,* if they do not do it, you get others who 
will, bpt you can eas^y go too far along this line in a four-yeaf 
""coui^se. 
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Some of tile students may find that at the end of their foui- 
year course they are interested in the industrial phases of the sub- 
ject, 'and th^i yon can provide for them graduate courses alonj^ those 
• lines. I that is the best solution of the problem. 

ChairmanYo'i'CHKiss. Is Mr. McEae, of the Missouri Scliool of 
Mines, in the room? 

^fr. McRae. Yes, ^ 

Chairman Hotchkiss. Have you not something to contribute to 
the sv' ject ? * 

McRae, I came to this pieeting for information. What I have 
,10 say will refer to the topic under discussion this morning. We 
have been grednally introducing ec^iomics in o'Ur currichla. Our 
piofessor of mining ^ves economics of mining and mine manage- 
ment, also -a course in mining law and engineering contracts. Our 
professor of metallurgy gives a course in metallurgy plant which 
includes some economics. Chemical economics is given by our pro- 
fessor of chemistry to chemical-engineering students. Our gradu- 
ates have urged ns to give a course in accounting, so that the men 
will at least know* how to keep cost accounts and make out monthly 
statements and annual repoi'ts. We have introduced a course called 
economics of engineering in our freshman cnrriculuni, which will 
deal with the history of industrial development. We have been 
considering the advisability of establishing a separate department of 
economics and introducing courses in economics in the junior and . 
senior years to replace the work given in the several departments as 
outlined above. The desirability of making this change is a prob- 
lem that we are still debating, and it is information along this line 
that I am seeking from this meeting. 

Mr. Himes, The subject of the morning conference seems to be 
much the same'^as the one under consideration this evening. The 
difference in statement is the result of viewing the same thing from 
different angles. As engineers the question is what commercial 
studies shall the engineering students take. As commercial teachers 
. the question is what courses in engineering are* advisable for the 
commercial students. 

The discussions have seemed disconnected because the subject is 
complex. The Commissioner -of Education dwelt upon foreign trado'' 
and our duties in working out world problems. Another speaker 
dwelt upon the need expressed by his graduates for (iertain train- 
ing in accounts, commercial law, and economics. A third finds that 
students who have the engineering type of mind and training do not 
readily leaVn the commercial and economic subject^. A practical - 
busines-s man, who manufactures brick and tile, has just addressed 
us and has i>ointed dut the deficiencies of our graduates as measured 
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by the needs of his business. It would be an excellent thing if our 
teacRers could more frequently meet these successful busfness men 
and discuss with them the problems of edticating the nation’s youth. 
So the subject^ seems to develop into a maze of complexities, but if 
we keep the problem in mind these various views will Umd to sim- 
plicity. The problem is to train a group of young people for liv- 
ing and for earning a living. Even after a student has deculed to 
. study civil engineering there is such a variety of positions for him 
to occupy after graduation that the course in engineering must bo 
general. When the pupil enters college he does not know' that his 
first work after graduation will be in a brick and tile plant. His 
employment there is typical of our way of choosing a vocation. 
Most of us delay the choice until necessity forces' us to take the first 
job we can get. Having (hus_ accepted a job. the job gradually 
throws its tentacles about us and draws us away from the balance 
of the^world and we wake up some day to find that we ncM^ de- 
cided to be anything, but that we arc what w'e are through an acci- 
dental combination of circumstances. 

As teacher, therefore, I ask, “IIow^ could I have trained the boy 
for your brickyard when he didn’t know until after graduation 
that he was. going to wmrk foryoii?” I uso the brick business merely 
to typify our practice. This is my point. You can not do effective 
teaching without a clear objective, and the vital point in that 
objective in the case under consideration is the choice of a pro- 
fession or vocation. The initiative, the power, the intere^st, and 
the alertness generated by a definite aim in life are incomparaWy 
superior to the exhibitions by the average student who is “going 
through college.’’ A study of human industry indicates that most 
young people are equally fitted or adapted to a wide range of call- 
ings. It is so important that the pupil choose early some life work 
that I could almost toss a coin to decide what it should be. With- 
in certain wide limits the important thing for the boy is not what 
particular^field shall be his life’s '^vork, but that he should decide on 
one, exclude the othere, and henceforth see the world from the 
height to which he has climbed in his selected field. 

This course would not l^d to narrowness, as some have said hero 
to-day. Let me illustrate. As a boy I lived in a small town that had 
• a wonderful store. You could buy anything in it from pills and 
toothbrushes to plows and wagons. It was a general stofte, a wide 
store, so to speak. Later, I visited^a large city, and in it I found a drug 
store. It sold medicines and kindred articles. At first I was in- 
' dined to think it was narrow, but on investigation I chatiged my 
opinion. It was a larger building than my general store. Its stock 
pf goods cost muph more money* It served more people and mh 
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:ict of service was of a distinctly superior type. It was a very broad 
Store, 

The first great tliingj therefore, in the training of our young people 
to useful citizensliip is to develop a definite purpose in tlie mind of 
each. Wlieii this is done, there will be little difference of opinion on 
the content of the courses of study. 

The training in liow to live lias been touched upon. X speaker 
said this morning that we sliould train broadniindeil, gr^t-souled 
luen, wlio sympathize witli tlie efforts of mankind to live happily. 
Our papers and magazines are emphasizing commerce. There is n 
feverish anxiety to win our proper share in the world s markets in 
the readjustment now taking place, and there is little doubt thjit 
wliat we term our proper share otliers will call an unfairly largo 
liortion. Sq there is a real danger that we may lose sight of the real 
. purpose in this striving after trade and commerce. We must teach 
how to Jive as well as how to earn a living. Our aim must be to de- 
velop tile highest type of men and women. 

Mr. Piu-rr. Tlie gentleman expresses some diffidence about in- 
, eluding the ladies in his remarks, because ho addressed himself par- 
ticularly to engineers. I thought he might be intefested to kiww 
that in the company which I have the honor to he a.ssociated with, 
the General Electric Ck)., there arc a few ^oiu^n college graduates 
who arc participating in our engineering w^ork and in the work of 
our research laboratory, \Vhich calls for a high dejgree of skill on the 
4p'ai*t of these young ladies. 

Mr. Himes. I am glad indeed that I made the remark in order 
that I might elicit the inforination that the gentleman gives. 

Chairman Hotchkiss. Is Dean Walker, of Kansas, here? 

Mr. Walker. Yes, sir. 

Chairmr.n Hotchkiss. Have 3’ou not something to offer on the 
topic? 

Mr. Walker. I feel more like speaking on the topic of tins morn- 
ing, because I w^anted at that time especially to bring in a point 
which other speakers did not bring in, but I gave npdhe privilege 
of making a speech. The point is that which was oiupluisized this 
afternoon by Prof. Rautenstrauch on the imiwrtunce of teaching. 

InHiany institutions w^c arc not situated so that we have commerce 
specialists. That means that we can give in those institutions a 
course in the fundamentals of economics^ of course, and in account- 
ing, but we will have to fall back on ourselves in tlie faculty of the 
school of engineering to give the other t6uches and the applitsations. 

I say we have to fall back on ourselves; but I am not sure but what ’ 
it is the best situation that could exist, and I believe that in the .d^ 
velopmeiit of character and of personality in our student^ we need to 
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deiKMul, not on putting them into specialist courses, but tliat wt* iicc»l 
to place reliance on our own teaching. The right man teaching u 
subject — I do not care what it is, whether it is the most Wlmical en- 
gineering subject or some branch of science, or whether it is eco- 
nomics or sociology — the true teacher, the right man, |Will develop 
in ilie student those qualities which we all appreciate. And so I 
believe that the problem for us, mainly, is to get teachei's, «:et the 
men who have the right view point to handle the work in nil bi'anches, 
if we are to develop the men who are needed 

Now, Mr. Chaiman, with reference to the topic of this afteriuHui, 
it seems to me that it is a double topic; in other words,. instciul. of 
having two topics, one under the heading given this morning ami one 
this afternoon, we really have three. What I have in mind is, first, 
the one supposedly discussed this morning, of the engineer who is 
to remain in the practice of engineering as it is defined from the 
technical viewpoint; secondly, we have the man who is trained pri- 
marily in the commercial side and who needs to understand some- 
thing ojl^ngineoring. That, it seems to me, is the man to be con- 
sidei*ed in the topic of this afternoon. But between the two there i^ 
another man — the man who is primarily an engineer but whose work 
will bo such as to demand from him not only a knowledge of tech- 
nique, but the ability to adapt himself to the needs of the busines-. 
side of productiqp work. 

We have recommended to us from the conference which met on 
March 31 that in all engineering curricula there should be 12 to IS 
hours of work in commerce. That was to fit the need of the first typo 
of man. Then there is the further recommendation that there should 
be additional optional courses on the business side made. It seems to 
mo that that is the training for the middle-ground man. 

T believe that is an important branch. - I believe, in other words, 
that we can give a man so much of the fimdamontals and the pru(‘- 
tical applications of engineering that he will bo capable of carrying 
the work of the, engineer and adapting himself to the rcquirqjaents 
of the engineer in technical works and at the same lime possess the 
necessary qualifications for the business side, so that he will become, 
with proper experience, an effective nianagen 

With refei'ence to the University of Kansas, I am going to say, 
very frankly, that We are going slowly with regard to placing in the 
list of required work as much as the 12 or 18 hours Vecoinmended. A s . 
it stands at the present time, in the mechanical engineering course wo^ 
are including 9 hours out of 138^ In some of the other courses it is 
only 6. We are going slowly, I say, beca^.we s^e a ^ssible soim*e 
of danger. / 

' Suppose every institution in tlw. Ilnite^l Stated turning out en- 
dhoiild immediately inake^a radical chan^ ; because, barring 
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some of these institutions which have such specialized courses as 
those at Columbia University, and possibly one or two others, it will 
l)c 11101*0 or less of a radical change to go iinix^iately to that basis. 

We do not know for si:re that that w ill be the wisest. thing, and we 
are inclined to be conservative in Kansas. Perhaps that does not lit 
in with the popular' impression that people have of Kansas, but, 
luwertheless, that is our attitude at the present time. At the siune 
time we are tremendously interested' in the question of the training of 
men for the highest t\ |>e of work, and we ex|)ect gradually to get to 
the point where w*e will know how far we need to go in order to 
turn out the best man. 

We ai*e making plans, also, to provide a training for this middle 
gmund where, wdth less of*thc obligatory courst^s in engineering, w<^ 
will include more of the business roui*scs, based largely on the courses 
in economics. - In this rc^spect, probal^ly, wc are not so conservative; 
init, as one of the speakers receritly has said, if we can get a man to 
decide what he is going to do, ho wall study toward that end with 
effect .and I do not know* why it is not just as easy for a man to decide 
that ho will take a coui*so w*hieh will carry all the fundamentals of 
engineering, with 20 or 30 houre of economics, us it is for him to 
decide that he wdll hike a straight engin*ecring coui*se, whether it he 
civil, electrical, inech;inical, or w'hat not. 

So it seems to me that a course '^vhich might be styled “ Industrial- 
eiigiiutering,''' carrying 20 to 30 houre of the business course, is not 
at all unreasonable, and such a course can be made to fit into our 
.H'hcme of education. 

Finally, I believe, as I siiid at the beginning, tluit to train the 
men who .arc needed in industry, we need and must have men who 
are fitted by nature to be teachers, and wlio are willing and ready 
to give that broad training that ut^jiecessai'y in order that their 
students may volute their thinking to the real uspbleius of pro- 
duction. ^ 

Mr. LANOsix)rii'.#Mi’. Chairmau, the remarks that I wish to make 
relate more directly to the subject of (his morning than to that of 
this afternoon; and if the editor will kindly transfer .what I have 
to say to the record of this morning’s proceedings, perhaps no one 
will be the wiser. 

It is hardly necessary in an audience of this kind to call attention 
to the classical definition of engineering, but it might be welT to 
repeat it for the sake of comparison with another definition which 
\ happened td run aerbssi recently in one of the technical journals. 

The classical definition is that ‘‘engineering is the art of. direct- 
ing the forces of nature for the use and convenience of mankind.^’ 

The. revised (il^finition which I saw reads sonijewhat as follows: 

^ An engineer is 'a man who, by i^entific d£.sigii and by^efficiently^^^'^ . 






76 ' ‘ ,commbj^ciai^ engineering. 

directing human effort, utilizes the forces and materials nature 
for the benefit of mankind,” 


Tlie diffeience lies in the addition of the element of the human 
relationship, and it seems to me that it is the recogiiiti(pi of this 
human factor which is primarily rcs})onsible for this jiteeting, and 
for the discussion which we have had. 

Kngineers.and engineering educators have eomc to reali/e that 
a coui*se of study which deiiis primarily and solely with abstract 
fu mciplcs is not suflicicnt to prepare men to take their part in the 
world s work as it is carried on at the present time: One of the. 
blessing^s of the. Students’ Army Training Corps is thatjt has given 
a great inany of us an opportunity to take advanbige of the changes 
in the curriculum which bt^nc necessary last fall, and to introduce 
cn a permauent''basis some ^ the ideas whicl) have long been under 
discussion. 

In the institution with which I happen to be connected, we have 
taken ad'^aiUugo of the "situation and have be(Mi cngagetl during the 
greater p-art of this year in a study of elianges in tlie curriculum 
with a view to introducing them into the schedule of the cohiing 
academic year. 

After considerahlc study we found that it was possible/to in- 
clude in our junior and in our senior years, in each of th^ courses 
in civil, mechanical, and electrical engineering, a threc-hoiu* elective 
(a)urse runnipg through each of those vMirs, in additio^to a re- 
quired three-hour coiirso in economics running through/the senior 
year. This will make it possible, in wise a student is Particularly 
fitted for such work, to take a total of 18 hours of work/in economics 
j;nd related subjects, such as business administration/and cost ac- 
counting, which aie oflfered in our school of comincr^ and finance. 

But I wish to point out that we have not made these courses re- 
quired, nor do we propose to make them required, for Tail engineering 
students. They are to be elective on the samc^ basis as a number of 
other courses which have been listed, is our ^opinion that not 
every engineering student is fitted for an executive position or even 
. to be trained for an executive position."^ Executives retiuire a cer- 
tain amount of i)crsonality and tact as well as knowdedge, in order 
to be successful; and personality and tact are Go<l-given qnalitics 
that arc very rarely developed in any four-year -coui*se that I have 
ever seen. Therefore, we feel that it is best to select the student 
material for such courses with the greatest care, admitting to them 
only those who in our judgment are suited to work of this character. 

There is one other remark I would like to make; we hear a great 
deal about the uecessity of histructing our students in the broad 
fundamentals, and at the same time' we are told by business men 
that we should, nof waste too much\ time on suckr subjects as ther-'* 
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modynainics. Perhaps thcrinodynainics iniglit be taught in tlie way 
that the business men would like it by defining it rs the science of 
heat, and that “ lieat is a niode^of motion/’ That definition is broad, 
but it is not deep. If 1 understand the meaning of tlie word funda- 
menfal ” it is, that it is something which goes to the bottom, and 
thci^efore it ought to be deep. Therefore, I have an inherent dis- 
like for the term ‘‘broad fundamental/' I would inucli riither hear 
it s]K)ken of as “ deep fundamental/’ , 

Mr. Hatt. Education is a broad field for disnrssion and it sereins 
to me that many of oui^ good fricmls in the ©utside wt)rld talk upon 
side issues and do not have a center from whicli to think. University 
men are impressed \vith the fact that thQ.univorsity must retain an 
academic atmosphere. It is the home M'herc ideals may grow. Pro- 
fessors, wlio are too much in the street, are usually diminishing their 
sphere of greatest usefulness. Anotlier fact of which professors 
are conscious is thiit the ultimate unit is the student and his psy- 
chology. Courses of instruction must be built upon the material 
comiim to the university. 

Tak/ for instance, our niitldJe western institutions. We have a 
young\^n coming from a small country town, with limited social 
experience and mentally immature. We must first of all train him 
in some methodical habits of calculating, to some neatness in rec- 
ords, and to some precise use of English in the presentation of his 
reports. Our aim is to train Tiim to the habit of assembling facts 
and making his decisions upon these facts lather than upon im- 
pressions and sketchy notions. We try as we can also to 

crciite some standard of taste with reference to the things that edu- 
cated men are interested in, literature, music, and the drama. ‘ Since 
all motion is relative, it appears that we do make a great deal of 
progi-ess during four yt;ai*s in shaping this raw product into a very 
useful citizen. • • 

Wc are now asked to do something more, to extend our curricula 
to cover definite (‘ourscs in business training imd to adopt new 
methods of (caching fundameatal subjects. It appears to me that 
by making better use of the students’ time wo can find room in the 
curricula for some of this proposed training. Some of the possi- 
bilities in improving instruction may be si^gested. 

In the firet place, we may some day hdjie to determine the fitness 
of the individual student for the partietdar course in which ho is 
registerecK In a' group of ICO students fi^ve arc perhaps 15 or 20 
who have the mentality suitable for the work of an executive. Per- 
haps one-third of the 100 are not fitted for* engineering work. By 
use of analogy, in material to bo worked upon, some* of it may be 
wood, some of it cast iron, some of it high alloy steel. The mate- 
rial i^oul.d be/^parated and an *^propriate educationa? tool us^ 
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for each material. I think it might be said with justice that at pi'es- 
ent there is but little attention* paid to sorting out and designing 
educational £ools,to suit the material. I hope that our. friends, the 
psychologists, will be able to help us. 

I am also impressed by thf^ fact that many students fail to keep up 
in their work and to receive the engineering training of the junior 
and senior yeai's because the work of their freshman and. sophomore 
* years is not associated with realit>\ I think that we should have in 
the freshman and perhaps in the sophomore year a series of what 
we might call vestibule courses, where a student would come into the 
real atmosphere of a smiple engineering problem and hang nipon the , 
framework of that problem some of .the realities of engineering. 
Thus the men who like to keep. their feet on the ground will become 
motivated. These are often the men who will develop into good 
business men, good constructors and wl^o become^ exhausted in the 
highly rarified atmosphere of mathematics and phv'sics of the fresh- 
man and sophomore years. I think that our concejition of airengi- 
. neer in college is too gi'eatly taken up with the consideration of the 
designers, a man whoso mind naturally takes to abstractions and who 
d(^very well in the so-called disciplinary work of the freshman and 
sophomore years. 

' It appears to me also that in teaching all of the coui*ses, including 
mathematics and physics, the work should bo pfesentod in gonnec- ( 
<ion with Iho backgi'ound of some real situation. A student should 
make decisions in connection with his work just ^ he does in his 
experience after* he gets out of college. IFe should not merely per- 
form the operations of calculating drawling. 

We must realize that* the professors of riigineering are in a largo 
organization containing teachers of mathematics,j^of physics, and of ,, 
chemistry*, and that a curriculum is the product of the thoughts of 
all of these. It is, ^thenifore, very difficijt for one or two indi- 
viduals to depart, from the beaten path to Accomplish hew ends.* The , 
common methnd of teaching is to cd^me from the abstract to the real, 
from principles tO practice, and so the rcnljty^is postponed until 
quite late in the couyse. - I think that we woul(i improve our instruc- 
tion very greatly ifi,the abstract w^ reached- through the real wher- 
ever possible, but this requires Um softening down of the sharp lines 
beiween the separate departmentstof math^atjuc^, physics, and prac- 
tical mechanics, of the fresKihan year ihd the early starting of me- 
cb^ics and a new orientation of the professors concerned. 

Mr. Giadikg. I am attending with^considerable pleiisure the con-. 
..ference on '^‘Biislness Training for Engineers and Engineering 
^Training for Students of Business,^ as the personal representative of 
^ am deriving many 

" 1^^^ frb f^in points 6l view. : , "^ 2 , ' 
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It has been so copambn for the' college to separate itself in its train- 
ing from distinofly practical applications that it is no wonder the 
business man ha ri:egarded the abilities of the college graduate with 
suspicion. The* follow-up of such an excellent conference for real 
coopei'ation bet^ een the business man ajid the engineering educa- 
tional enterprise should result in inestimable advantage for the ad- 
vancement of onn foreign, os well as domestic commerce. 

On the one han^ the encouragement, as well as the practical and 
financial supp>ort o^tho busiriefe men, should indicate to our educa- 
lat is ^needed for business life in the way of 
engineers to fill the requirements of positions 
rtance arid leading to the business management 


tional institutions 
technical training o 
hiiving a relative im 
of the enterprises, 
On the other ha 


this cooperation should, lead more directly to 
the selection of at llast one or more men in the faculties of our insti- 
tutions of learning who have the necessary business tact and ex- 
perience, cor^inedlwith engineering knowledge antl^t raining, to di- 
rect the youngSmenito become business leaders, as well as engineers. 

To properly do mfs, it should be recognized that sufficient induce- 
ment must be offered to secure those men for the institutions. In 
doing this, it should not be understood that each and every one in 
the faculties must necessarily possess such breadth of character and 
diplomacy as this requires, nor is it to be un^rstood that all such 
institutions should follow in the same rut of\)rocedure. In fact, 
encouragement ^puld be provided for the production of specialists 
out of our educational institutions so 'that different enterprises may 
find what they swk. ^ * . * 

The ncccessity of these plans becomes obvious if it be agreed that 
our institutions should turn out real embryos of engineering training 
to the end that such degrees as, for instance, electrical engineers, 
mechanical engineers, fire-protection engineers, business engineers, 
etc., mean just what they imply, and should not be regarded in any 
sarcastic attitude by the business interests^ The latter are apt to< 
consider a college education as a burden, rather than a resA asset for, 
the future aspiration ' and promotion of -enterprises. Indeed, 
many of our young graduates deserve this consideration,^ sometimes 
on the one hand because they have not made a proper choice of pro- 
fessio»v but often because the course of instruction does not make 
them* what was expected or intended. ' 

Mr. Kakdaix*. I feel that we* ought not to go away without further 
* statement ot the viewpoint of the industrial man. Tt does not make 
much difference in industry whether men in most cases are trained 
technically or ^ot, provided they can approach the subject from auv^^ 
engineering stand^int WHat ar^ the materials and how shall they 
put togeCtler to aooomplish the desired? 
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Yoii to-day, as engineers, have a very fair sample of problems that 
are coming to us every day. You are planning to build a bridge 
from the mass of individual young people and to fashion them into 
a more or less large structure of industry. Some wRl be at the bottom 
and some at the top. 

Our Government has recently gone through a period where the 
point was constantly made, “ Oh, if we could only have chosen the 
right man and if we could hav e had the right man in the right place.” 
The problem is not in your hands. You haVe-the raw materials. You 
are engineers. Study it. ^ 

This war, for the first time, has brought to our minds- the necessity 
of discriminating among people. How absurd to treat two men as 
equal material. It is not so. They will not stand the test. It is 
refreshing to see that Columbia, and, I suppose, other institutions, 
are making .efforts at testing men. The old idea that a man may be 
born to the trade is all shot to pieces. The old idea that a man can 
buy a place no longer holds. If you could teach those young people 
to try to find tl|e truth, to find an objective, to be sure of their facts 
and then put tlTem together, ibwill be very easy. If he is a chemist 
he will find that the organization of an industry is a matter of 
chemistry very largely, and one bad bit of material put in may spoil 
the rest. • 

Accounting is a matter of physics, because it is a study of bal- 
ancing. Impress on them that the model of all industry is to bd 
found in that masterpiece of nature, the human body, where millions 
of cells work together and do business together. And in some way 
or other, people select individuals for the. particular purpose for 
which they are needed. If you can act a little on that su^estion it 
will show what a grand study you have and what a grand oppor- 
hmity. We do need technical men. The danger from teclinical men 
(s so often that being put into an industry they are perfectly im- 
pervious^ impressions except those that they have already obtained. 
They must be free. They must be able to takA what they have and 
add to it from the outside. They must be able to change. I do not 
know what the definition of an engineer is, but it, always seems to 
me that an engineer is the man who does the things that are essential 
tp accomplish, the things which are essential. It is all engineering. 
Life is made up of engineering, and it is unfortunate that in our 
country in our training w6^ have been trained toward Ae lines of 
the debating school^ — each man clamoring to shojv that he is right. 
The engineer must seek the truth ; he must find the best way to put 
it toigether; and when he does he can accomplish it -His success lies 
in creating cooperation. It lies\.in putting things together. 
Chainhan HorcHKiss. We hato just & few mcmentsuemaifipng. 

It is nearly 6 o’clock- We wtottp Adjourn (wt 8 o’cl^ 
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Mr. Katmond. 1 -was very glad to hear what Mr. Bandall had to 
gay. It seems to me that the engineering schools are on trial. There 
has at least been an inference that they are not doing what they 
ought to do toward keeping up with the demand of the times. 

I, for one, would like to defend them. I think we have been keep- 
ing up with the times. We have an organization established in 1893 
known as the Society forthe Promotion of Engineering Education. 
It has a committee out on this subject. Its purpose is to study exactly 
the matters that we are studying here to-day. 

It does not make any difference whether we have three hours or 
six hours or nine hours of any particular subject of economics or 
business. Our purpose is to teach the young men to analyze; and I 
submit that if we teach young men to analyze problems that come 
to them so that they will be able to determine correctly the effect 
of any certain cause and conversely the cause of any certain effect 
that they may observe, they will be able to succeed whether they 
are in administrative positions or in what you have been pleased to 
call the technical side of the profession. 

One of the gentlemen said this morning that training on the 
technical side of the profession unfits men for executive positions. 
I think he even w^ent so far, if I remember correctly, as to say that 
it would be impJJssible for them to overcome that training and be- 
come successful administrators. I suspect we forget that the presi- 
dents pf the so-called greatest railroad of America for many yeai^ 
have come up from the engineering department, and most of them 
have been graduates of engineering schools of the olden time. It 
docs not seem to me that that argues for any deficiency in engineering 
training. 

We all noticed the extreme grgee and force with which Mr. Miller 
presepted his argument this morning. I wonder if we realized that 
he was an engineer trained in an engineering school, and tbat he is 
occupying an executive position of ^ponsibility. He did make 
one statement that I would like to mention, because I should not 
like to have this body get away with the impression that he left. 
The statement was nlso^ indorsed by some one else frwn the floor, 
that the brilliant man in school is not a suoc^ in the world. ’ We 
have lots of exceptions, of course, t(\prove the rule. Men who have 
been at the ^ttoni of th^ classes often do well and become succ^- 
ful in commercial affairs. But some graduate students have done 
some go<W things in their research work, and one of the good things 
that one of them did at one time^ati to investigate this particular 
ma^r. Ho found that the (^tistics show that the successful men 
^ppllege are the successful men m the wprld. I think we ought to 
remember , , ’ . ' 
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I think everyone who heard him will recognize the fact that Prof. 
Follows will make a success of any course that he undertakes to pro- 
mote. But I think he transferred the residence of some of us to 
Missouri when he said that a young man was a success in radio work 
because he had taken R:courSe in commercial engineering. 

Finally, I say that the best we can do in our engineering scl»ool» 
is to train young men to analyze the problems before them and 
give them certain tools to work with . in analyzing certain of those 
problems. 

Mr. Carpentei*. It would seem unwise to omit from the imtohUmI 
proceedings of this conference all mention of instruction by corre- 
spondence, a method by which many successful men in the business 
and commercial world obtained much of the knowledge on which 
their success is, based. Members of this conference, who are eager 
to bring about the desirable end for which it was called, will be inter- 
ested particularly in the possibility of rounding out or broadening a 
college or university education by correspondence instruction, either 
along engineering or commercial lines as the need may be. 

The greatest good that most students obtain from a college or uni- 
versity course is the ability to locate and jnuke good use of infonna-' 
tion already on record. Comparative! y^fe"^ of them become investi- 
gators or research workers in the sense that they place on record 
facts or observations not previously recorded in some form. Many 
of us may work over recorded facts and present them in some new 
form, perhaps more easily grasped by other students, but not many 
of us are originators. 

If we have learned liow to study and then find that we lack ccr- 
^ tain information needed for success along the line of oiir wo,rk, one 
of the ways by w’hich that information can be gained most roadilv 
and with least interference with regular duties is by correspondence 
instruction.. Courses of study are available along many different 
lines of endeavor, each course planned and arranged by some one 
who has demojistrnted his or her ability, and with each course is 
• given instruction service which makes it esp^ially fitted to iiuli- 
, yidual needs, ' " 

These statements may be illustrated by two cases which came to my 
personal attention recently. A man wTote substantially as follows: 

I nm a college graduate, but my course did not fnchtde anything along engi- 
neering tines. I have had considerable busineHs experlenct^ but now I wish to 
have a steam {tlant Installed, and I know nothing about steam engineering. I 
V would like to know enough to dlscuBs It intelligently. 

K -Vnother wrote : 

^ \T graduated from the TTnlveralt^ of — two years affo,. and 

although I spwlaUaed on' chemistry,;.!- must rovlew lt and go further Into some 
pd ^ ^ detnlls in bi«|d^.Yo handle the job T nm .no\v^up,agnfn$tt / 
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Both these men asked for help and are now being helped. They 
will loose no time from their duties,- will not be compelled to change 
their place of residence nor be put to any otiier inconvenience, but 
they will gain all the technical information needed to handle their 
work successfully. If they had been educated along, engineering lines 
and had asked for instruction in commercial subjects their needs 
could have been met equally well. Approximately 8 per cent ‘of our 
students are college or university men and women. 

It may be of interest to refer briefly to a course recently compiled 
entitled “ Business Management.'' It aims to give a good insight into 
the three principal parts of every business — production, distribution, 
and finance, 

Chainnan Hotchkiss. Unless there is something further, we will 
adjourn until tomorrow at 9.30 o’clock a. m. 





^ THIRD SESSION. 

MaJ. €en. W. M. Black, Chief of Engineers, U. S. Army, presiding' 




Chairman Black. Gentlemen, the subject for to-day is "'Tlie 
Significant'e of the AVnr Experience for Engineering Education.” 

Tho fii-st paper this morning is by Maj. Gen. John F. O'Byan, 
commanding the 27th Division, United States Army, Municipal 
Building/ New York City. 

Gen. O’Ryan is unable to be here this morning, I am sorry to say. 

I do not know whether you are familiar O’Ryan’s career, 

but a few years before the war he wasm command of a light 
battery in New York, and he made for himself a name for efficiency. 

1 he light artillery in the former National^ Guard service w'as in 
general about as poor an organization as could w'ell be found any- 
where.- The records of the service show that at the outbreak of 
the war a very large proportion indeed of all of the light artillery 
material we had in the Army was in tho hands of the National Guard, 
The National Guard organizations of the light artillery proved to 
l)c the least efficient that we had in tho service. That is a strong 
.statement, but it is so, and I have the documentary proof to show it. 

Gen. O’Ryan, a few years before the war began, was appointed to 
the command of the militia of the State of New^ York. Fortunately, 
New Y^ork was so fixed financially and so far enlightened as to giv^^ 
her commanding general his full time and pay. Gen. O’Ryan 
did exactly tho right thing. He recognized the fact that hi^ military 
education had been limited, that the opportunities for military edu- 
cation in the National Guard are extremely limited, so that he bim- 
^If, of his own motion, first of all went to Fort Leavenworth and 
took the course there and then later completed the course at the Army 
War College so as to do all that hJLcould to fit himself for the im- 
portant duties of a general of one or the branches of the service, Ixj- 
cause the National Guard was then one of the substantial parts of 
the ipilitary forces of the United States. 

The wisdom of (Jen. O’l^n’s course was shown when the war 
broke out. All this occurred before there was even m\y thought 
of the United Stat^. going early into war, and it only shows that 
Gen. O’Ryan had- foresight and judgment enough to know w^hat 
was the right thing to do. y . , 
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W^en the war broke out consequence was that Gen. O’Ryan, 
I think, alone of the high officers of the National Guard — I may he 
making a mistake in this, but s« far as I know — ^was the only nwn 
who had done all he could to prepare himself for the important 
duties that he would have in thne of war; and his career on the 
other side shows the advantage that he and the United Stages 
obtained from his foresight and energy in this respect; so that I was 
very glad indeed to learn that he had a paper on this important subject 
to present to you this morning, but I regret very much that neither 
he nor his aide can be here, and therefore I am going to ask Prof. 
Swiggett to please read the paper to you. 

Mr. SwiooETT. I would like to say that I regret most profoundly 
that Gen. O’Ryan’s paper is not to be read by one closely associated 
with hiiA. Gen. O’Ryan made every effort humanly possible to 
. attend this conference, and, further, to have Gol. Crimmins attend, 
the conference and read the paper for him, but we have just had 
a wire from Col. Crimmins regretting, likewise, the impossibility 
of his being here. 

E.xpccting Col. Crimmins to attencl the conference. I did not, 
therefore, ^k in advance some one present to read this paper, and 
on will kindly bear with me if I fail at some particular point in 
giving proper emphasis. 

The paper is called “lessons of the War in Relation to the 
Future Training of Engineers,” and is as follows: 

LESSONS OF THE WAR IN RELATION TO THE FUTURE TRAINING 

OF ENGINEERS. 
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was here and there local nonsuccess when the unit concerned should 
have secm'ed success, we found that seldom was tlie result due to 
lack of technical knowled/^^. Adequate and thorough technicuK 
training had fulfilled its mission; the technical knowledge and skill 
were thei'e. The shortcomings were almost alw’ays to bo found in 
(he domain of professional character. Either the local leader was 
late, or failed to supervise essential details, or lacked thoroughness 
of preparation, or did not understand his mission, or lacked iitiagi- 
jiation, initiative or resourcefulness, or vacillated in his effort, or 
lost heart in execution, or demonstrated in some other way a failure 
ill mme essential of professional character. Is not this also the 
experience of men who command in big industrial effort? I think 
(heir testimony wnll support an affirmative view. 

I think it faay be said that, of all the possessions of the i>rofes- 
si6nal man, pi'ofcssional characlor.is fumlMuental and of prime im- 
portance, for without it technical knowledge and skill arc mere 
camouflage, at best but assets of cijcumscribed value to. be employed 
in limited tasks, under the dictation of those qualified by character 
as well as by technique, to lead and direct. 

If this appreciation of professional cliaracter in relation to tech- 
nique is correct, then a reference to tlie curriculum and jnetiiods of 
training of professional schools and colleges will perhaps indicate 
an inadequacy of attention and effort in relation to character de- 
velopn^ent as compared with the technical^side. True enough, there 
are occasional homilies on virtue, admonitions concerning lateness 
at formations, and reminders tluit student days are the fonnative 
“l)eriod of habit, but I think it will be admitted tiiat there is no care- 
fully prepared standard of professional character which must ulti- 
mately he met, no methods of estimating the approxiinatioh of tlie 


individual student to that standard, no coui’se of training to guide, 
stimulate, and develop progress in cliaractor building. 

Conjpare with the vague and uncoordinated effort in relation tojp 
character development the scientific methods employed in the de- 
velopment of the technical side of education and the neglect of the 
former stands Out like an indictment. On the technical side w’o 
find the field divided into the theoretical und the practical side, each 
with its separate courses and expert instructoi's, and with its chap- 
ters and stages ’of efldrt prescribed and supervised. 

fn the colleges and’ professional schools the tendency is to^tablish 
the standards of the student body by forming it ii^ho first instance, 
so fi|r as possible, of the class who, hy inheritance and early environ- 
nient, possess dependable character, an appreciation of its worth, ’and 
an almost aiiUftnatic responsiveness to the call for self development; 


IS said that in the old days of apprenticeships, the enuployer con- 
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sidei-ed.it a part of his obligation to scliool liis ward in relation to 
character. That hand in hand witli the development of hi.s technical 
skill there was develojiment of character, the employer jiointing out 
not only the moral asjiect.s of business effort, but its practical prob- 
lems and the correct coui-ses of action U) be adopted from time to 
time, illustrating his points by the incidents of the daily experience. 
( ertain it is that under the old apprenticeship system there existed 
a hirge class of skilled mechanics and contractoi*s of noteworthy d®“ 
liendability and character, men who almost automatically entered 
upon their undertakings with an organized and develojied sen.se of 
responsibility. How often have we heard the older men in indus- 
trial life harken back to their jlays of aiijirentice-ship and commend 
the careful .training in relutioii to character given by some sterling 
Ilian who was himself the product of the same system. In those 
times also maiu- of the colleget had their religious side, which con- 
stituted in i»me measure an Effort toward character developmenjt. 
I hose practices and influences do not appear to exist in the present 
. day to the extent that they' didjU generation oj||^wo ago. 

With an appreciation tflnj understanding of the shortcomings of 
the existing systems of profe&sionul training in colleges and technical 
•schools, wo come to the subject of the remedy. This is difficult .to 
de.scribc. The field, diough not new, is undeveloped. Those,con- 
cemed intimately with religion, will tend to see in sectarianism the 
needed solution. I helievo that the men who attend colleges and 
technical schools go there .primarily for acadeniic. or proftssio^al 
tr.aining as the case may be, and that if character develojiment is 
as we believe it to be, an essential pail of pi-ofessional training, they 
would prefer its inchi.sion in the curriculum on the basis of nonsec- 
tarian moral law, developed and aiiplied by cours^ in psychology, 

leadership, responsibility, physical training, etc. 

, All that this paper has attempted to do is to indicate the need 
among professional men of a high standard of professional character 
as that is outlined herein, and the further need fOr a comprehensive 
study' of the subject by those in charge of the colleges and technical 
schools of the country with a view to including in th® curriculum 
of such institutions a scientifically conceived and organized program 
of training for the,^evelopment of professional, chara(,-ter. 

The principles and details of training in relation to such effort will 
^ ary to some extent in different classes of professional schools. The 
field is a wide one but worthy of skillful ^nd zealous effort. In the 
engineering field the p,s.ychological as well as the practical side will 
probably play an important role in determining the methods of train- 
ing to be pui^ued. 
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Chairman Black. I will now ask Dr. Mann, who needs no intro- 
duction to you, to present his paper. As you know, gentlemen^ there 
has been a great deal of dissatisfaction with the results in the 
engineering training in our colleges. Dr. Mann’s report of last year 
gives the most ihiportant piece of constructive criticism on engineer- 
ing education Aat luis ever been given to the United States; and I 
know, coming from such an authority, that \yhat he will have to say 
to-day will be well wprthy of attention. 

EFFECT OF THE WAR ON EDUCATION. 


/ ^ By Chaeles U. Mann, 

Chairman of the Afit hoy'n liotufl, U'or Plans D/rtsioa, War Department, 

Washington. 

Mr. Cjiairman, Ladies, and (to nt lemon, I wish to preface my re- 
marks on the effect of the war on engineering education by calling at- 
tention to the fact that the war has as yet had very little effe<*t on 
education.. Wc have all been aroused to much enthusiasm, and wo 
luive had our emotions deeply stirred, ‘but very few' new (on(‘eptious 
and very little of the new point of view havt! percolated into actual 
practice. Then^fore. we must recognize at the stall that it has been 
''thus far largely a matter of wistful wishing. It is' for tlie future to 
reveal what the results will be by showing how we interpret the ex- 
perience and how wo reduce our findings to practice. 

Several yenrs ago. before the war, the members, of tlie National 
Engineering Society were asked what were the determining factors- 
of suci^ss in the engineering profession. With a surprising degi'ee 
of unanimity some 7,000 of them agieed that personal <(ualiti<^s. such 
as character, discipline, conmion s^se, and initiative, have greater 
weight in shaping a career than have know^ledgo of the science and 
technique of engineering*. • - , 

Reponts coming* from France indicate a simililr conclusion. The 
stoiw is th^ Jiv battle resolves itself into a i?umber,of combats be- *. 
tween small .gi'oiip»;of men. Some of these cointats avo successful 
and others unsuccessful, and the general result is detennined by the 
relation^ between the successful combats and the unsncce^ssfnl. It 
has-been the practice to investigate every case of uusucccssfid com- 
bat in' order to discover the causes of the faihinw The results of 
these investigations are that failure is practically npver due to lack 
of tec hn ^l knowl edge of military science, but is generally duo to. 


personal weaknesses of character. A commanding officer is late 
in executing an order, or he is not resourceful in meeting new condi- 
tions, or he is timid and delays when positive action is required. The 
goneral fionclusiop is that .the most common cause of defeat is weak- 
of peir^ character. The. most succ^sful niilitary training, 
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tlierefore, is the one that develops to tlie higl^st degree what may be 
termed soldierly character. 

^Starting then from the main thesis that the development of per- 
sonal character is the fundamental purpose of education, a thesis 
which is as old as the hills, what has the war contributed to the 
solution of the educational problem?. Before analyzing the experi- 
ence it is de-siriible to note that the war has not yet had any marked 
effect on educational practice, because the sch'ools have not yet had 
time cither to reason out the lessons or to apply them. Whether 
ihere will be a large effect or not depends upon what is done in 
the immediate future. If the schoolmen sec the vital points that 
now stand out so deafly, and if they, interpret them intelligently 
and apply the results to edftcation, much* will bo accomplishVd. 
The result is a matter of the future. Impressions and hopes are ah 
we have at present. 

A fii*st hint at what appears to be tlie main lesson of the war was 
given the other day by a college professor who had just returned 
■from I ranee after more than a year of intensive e.xperience in Army 
activities, part of which was training. He said that he had taught 
college students for 20 years, but had never discovered how’ rapidly 
a man would learn provided only he was eager to do so. Never 
again would he attempt to tcacli unwiliing students. He had come 
to realize the full force of Mr. Dooley's remark that “you can lead a 
man to a university, but you can not make him think.” 


The schools have recognized the educational importance of the 
. ■ emotions in an abstract and theoretical way for many years. There 
has been a large literamre constructed about the ideas of motivation 
ami transferable training. Alany a battle has been fought over the 
<|Ucstion whether it is right to spare the rod and spoil tile child, 
ami whether Latin grammar is not anfss'ential experience for every 
hoy because it is dry, hard, and disagreeable. The war, however, 
rvbas clothed these theories concerning tlie dominance of the emotions 
and the necessity, for motivation with a garment of reality which 
makes them^ fit for presentation to the public gaze and for introduc- 
tion into school a 3 ’steins. I * 

This first glimpse of the fact tha’t eino|ion is the driving power in 
every learning process does not reveal how to proceed in onle^to 
secure like results in times of pca,ce. A war situation fortunately 
docs not exist every day, and the problem is to discover the condi- 
tions that tend to produce the* emotional state in which energy is 
released, so that learning and character building become a rapid 
proo^. .* . ■ 

,X)ne of the mdst ^riking developments in training methods'of the 
war maide in the field of physical culture The old ^tting-up 
oxerdses consisted largely of. calisthenics, in which whiple regiments 
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went through 1‘egiilar motions together. Aft^r a few hourrs priu - 
tice these became more or less a\itomatic, and while they developed 
vigcfroiis muscular systems, they did not occupy the ininds or tend 
to coordinate physical motion with mental activity. Men (p\icldy 
got bored with them and regarded them as a drudgery that imiNt . 
be tolerated for the sake of idiysical stron^h. The men so drilled 
were robust and able to endure a strenuous campaign, but when 
something unexpected happened tlioy did not adjust themselves 
quickly to the changed con<litions. Their physical strength was of 
little value when it was uncoordinated with alert mental action and 
speedy adaptation to a new' and unexpected situation. 

To meet this difficulty the bid routine setting-up exercises hav»*. 
been largely superseded by w'hat are known as quickening exorcises, 
or O’Orudy games, w'hich reipiire clo.se mental 'attention and quick 
mental reaction to new' aiftl rapidly changing situations alon^witb 
vigorous physical exercises. They keep the men on the alert )Uid 
appeal to their instincts for competition for achievement and for 
sport. They appeal to one's pride to make good, and inspire to ut- 
most effort because the result is objective and can not be distorted. 

Wliile analogies are dangerous, it yet seems a «;a'fe inference that ^ 
the underlying conception of the quickening exercises may to ad- 
vantage be applied to the intellectual activities of the school. The 
old forms of routhie class ctrilUinay develop robust mipds .ablo to 
stand a steady campaign of customary labor. Do they produce in 
tellects which are resourceful in the face of unusual conditions? Do 
they keep the students “on their toes” sti-iving* eagerly to make 
good and wdn the game? If not, they are probably not making their ^ 
^st contci^tion to the development of soldierly cliaracter. 

Valuable as are the quickening exercises and the O’Grady games, 
they may be ineffectual if the men do not enter them with the right 
spirit.^ If the program is not changed frecpiently and cnlivenetl 
wdth new elements, a soldier may' easily react \yith indefiniteness and 
control his motions with a coldly intellectual attitude, which destroys 
the results in the way of physical recuperation and coordination. To 
prevent this thejeachcr must develop what is known as a good 
morale, ft is now. ^CQijrall w agreed that if the morale, is fine the' 
required results follow'. '' •. . ■ ^ 

Although morale is an illusive thing to define, everyone has a 
reasonably definite conception of what is meant by tlie. morale of a 
classroom. The war has done much to clarify our notions of the 
character and fundamental importajice of good morale. At the 
beginning of the, war the Germans seemed to grasp its importance 
more fully than did their opponents, «s inAcated by their extraoi^^ 
nary performances in attempting to undermine the morale of tne 
. .^Allies, yhe cathpaii^v is said have been won by this 
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l)it>i-rss. No doubt they countctrupon keeping the United Stiites out 
of war by .^iiailar means. They have been past masters in deveiop- 
iiig morale of their peculiar brand, apd this has compelled the other 
^ nations to study the matter and devise methods of creating a morale 
suited to theii* characters and philosophies. 

It is now fairly clear that morale is an expre.ssion of the sf)irit and 
iiMier nature of individuals and groups of individuals.' While it is 
illusive, it is not so illusive as character. It can 1>e sensed, rat/od, 
and judged, and thet'(*foro is u tjiore. tangible means of gras])ing the 
dyjiamic elements of an emotional situation. Observation of morale 
enables an officer to siza^^p the character and moral tone of his men. 
Appreciation of morale enables n teacher in like manner to judge 
of the emotional reaction of his class. It is morale that the athletic 
coach seeks above all things to develop in every team. 

^ III order to analyze the experiences of the war so as to ajiplv them 
to the activities of peace, it seems evident that the largest returns 
will come from a study of the problem from the point of view of 
morale. It is not possible licrc to do this in detail, bii^ a few of the 
mor-e stinking lines of study may be mentioned as lines of investiga- 
tion that will surely prove fruitful iii preserving through odueatifiu 
the fine national morale that has dcvelojjed daring the war. 

As p. primary policy a nation at war is obliged to recognize that *' 
liVtM’v individual is an asset capable of useful service in some ])ar‘- 
ticidar line of work of\clirect benefit to the conntiy. In order to 
make the most efficient luX^if all is resources, it^is necessary to make ' 
>treiuious exertions to discover what each iirdividnal is hast f|imlified 
to do and to train each to use his abilities in the most effective 
manner. Applied to education this fundamentaF attitude pro<luces 
two re.sults that are of impoilancc in the development of morale. 

■ The teacher’s imint of view shifts from a critical one, with attention 
focused on discovering whetlier the individual measures up to the 
academic standards fixed by school authorities to one of friendly, not 
to say eager, interest to dis'cover what each individual really can do 
well. The student’s spirit also changes from one of discouragement 
and doubt of his ability ever to make gopd to one of interest and 
desire for achievement. Both of these results are of liirge im- 
portance in releufwng energy for both the teacher and the student. 
They also have an immediate bearing on the enhancement of morale. 

Hence a fii*st practical suggestion for training the national man j 
'power for team play is that the schools study and adapt Jo their 
. own use the methods of classification, rating, and testing individual 
abilities that wei^^evelopcd l>y the Army.. These, mihods, as 
worked out by the committee on classification of personneT and the 
psychological depakinent of the "Surgeon General’s Office, cnabW 
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the Anny to utilize effectively' more than 98 per cent of the physi- 
cally fit men who entered the service. Similar methods adapted 
to school wprk would supply a sort of national vocation guidance 
that would enable young people to select their occupations more in 
accordance with their abilities. They would also enable the Nation 
to discover its geniuses and to provide for tlieir adequate further^ 
training. ^ 

A reasonably efficient .system of classification, rating, and testing 
in school would also prove a powerful incentive to more tliorough 
woyk. It is well recognized tliat competition which is settled on the 
basis of objective results is one of the most powerful means of 
inspiring men to maximum effort of releasing creative energy and 
of enhancing morale. 

A second important feature of the war training that can be trans- 
fen^, readily to school practice is the direct drive made for the 
development of moral characteciitics and virtues. Intelligent mili- 
tary training through its evolutions, its courtesies, its ceremonies, its 
emphasis on service, and its discipline, mako^ an emotional appeal 
to the student which accounts jn a measure for the zest of the Army 
work. The insistence upon responsibility’ and consideration for one 
another all tend cKrectly to developing soldierly ^character and 
morale. 

The schools on the other hand place their great emphasis on 
jneiital discipline and regard moral qualities ^as by-products of 
intellectual activity. Both forms are essential for complete de^>lop- 
ment, and therefoixj it seems probable that a combination of the best 
elements of military and academic training is far more effective 
than either alone. 

The. country has a proper fear of whnt/it calls militarism, and 
no one, least of all the Arirty itself, desiresdo do^^lop any^ing tlnU 
looks militaristic. On the other hand, all must agree that onr brief 
military experience has revealed a physicial, mental, and moral 
stamina in which the Nation has surprised everyone, particularly the 
Germans. This outbi’eak of willingness to work together for the com- 
mon gppd proves that the sturdy virtues are a genuine part of our 
national character, although they were but latent before the crisis 
came. It would be magnificent for the future industrial develop- 
ment of the Nation in the coming years of peace if this cooperative 
spirit, could be as definitely fostered and as freely expressed in civil 
life 8^ it is in .military operalions. 

Hence the lgiS2fli-P¥®^cal suggestion for development of team * 
pUy and a ff^onal civic morale is that the best elements of military 
.training be combined with ordinary schf^litig. Tbe most effective 
way of doing this at present is through summerietlnps und through 
^ jmethpfls provided by the R^rye Officers^ Training Corps. . 
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If the responsibility for teuiu play and civic morale among the 
entire people is left wholly to the present school system, "the devel- 
oimient will be a long Und tedious process. The process may be 
stimulnted by national campaigns similiar to those of the Food AcU 
laini.stration and the United War Workers. It was the selective- 
service law. however, that completely released the spirit of national 
service which resulted in universal cfxijwration. -This e.xperience 
suggests that possibly the quickest way of stimulating the growth* 
of the t^m-play spirit and directing it toward peace time Would 
lie through a universal seryitleT^ixv that would require all voting men 
and women to train themselve.s tJ^ome form of useful skill beneficial 
to the Xittion in ciusc of an emer^^y. If such a mquiremenf were 
made, and if it were applied in the same thoroughgoing, democratic 
manner ns was the selective-service law. it is reasonable to expect that 
Its otFcct as a moral stimulus upon the Nation would be no less pro- 
found that in was during the war. 

Chairman Black. Gentlemen, you have heard Dr. Mann’s thought- 
ful addi’e.ss, and I know that ho too has given us a number of fe.xts 
discussion. • 

Befoie opening tlie di.^enssion in general the chainnnn fs going to 
take advantage of the jirivilcge that is his, and sayn few words on 
those linos. 

The great lesson that the war must, have taught to all of our people 
is the value and the effectiveness of coordinated action. In our • 
country we have been over-individualistic ; each man has been allowed 
to go abend as he pleased. Each function of the Government has 
been moie or less allowed to go ns it plea.sed, to develop jis it pleased. 
There has been too little coordination. The result has not been the 
nest. Individualism is noccssarv. It is the great privilege of our 
country that every man has opportunity. Thcrefoft it is wise and 
best that those opjmrtunities should be developed. This can be ear- 
ned too far. You all know that at the l>eginning of our oouiitry’s 
life, when the population was giTatly scattered, individual liberty 
could be carried to an oxtijeme. Thei'e were scarcely any restrictions 
whatever. A man could do ns he .pleased, because he did not come 
in contact with his fellow man. Then, gradually, as the population**^ 
increased fnch man’s rights were diminished because they trespassed 
a trifle on the rights of others; and if you analyze conditions in ohr 
large cities, you will find that individual liberty of action is neces- 
sarily gently restricted because of other people’s rights, and we have' 
to get, in a measure, coordinated action. " j 

This goes through the entire body of life. All of our activities 
must be coordinated becau^ of their effect, the friction, on other 
activities. . , 
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'riie Amiy is the best illustration possible of coordinated action. 

It represents the inaxiniuin that humanity can do. To p:et a ^ood 
effect, then, this army must act as a great machine conii)osed of 
many, many parts, and each part must do its own work at the proj^er 
time and without interfering with any other part. 

That cooperation and coordination is attained by organization 
and discipline. Organization is nothing in the world except tlm 
broad concq)tion of a field of work, the division of that work into ^ 
certain definite partvs which are distinct, and the assigninent of each 
of those parts to a cei*tain agency. Within its sphere of action that 
agency must be entirely independent, must have initiative to do all 
that is required witliin that spliere. ajul it must not go out of that 
sphere. 

1’hat, then, requires a certain self master}’ which is termed dis- 
cipline. Discipline is not something imposed from without. True 
discipline is something that a man imposes on himself so as to sub- 
ordinate his body, his mind, liis actions, to duty, whatever that duty 
may be; and the truly disciplined man is the man who fii'st looks for 
that duty, then performs that duty, despite its effect on himself. 

That is essential in an army. It is equally essential, or should bo 
so ednsidered, in all civil work, wherever great work is to be per- 
formed. 

As Dr. Mann said, that self-mastery, that spirit of willingness, is 
made njuch more easy by what is termed nioralci. It seems to mo 
that’ not enough effort has been made to develop morale. The pri- 
mary object, undoubtedly, of our institutions of learning is to fit 
the young men for their future life, for their future ^work, and 
doubtless the very large majority of young men come to our schools 
with that object. But it is in a measufo lo^ sight of. There is 
very little advantage taken of that fact, by showing how, in order 
to fit themselves, certain things must be done and how done best, 
and the cultivation of 'that morale that would lead men willingly 
to do this wbrk. It has been in a measure neglected. It can bo 
carried out, and carried out to the widest extent. 

I heard an address given a short time ago; it was during the 
war, during the training period^ and it was by an experienced of- 
ficer. In s|)eaking of this matter he called attention to the little 
question of the salute, how it should be rendered. To a man who 
does not know anything about it a salute looks, in its worst sense, 
like a oonf^ion of servility. Absolutely it is different, absolutely 
different. If a soldier, in coming in and being compelled, as we 
call it in the service, to render honors, considers that rendering of 
honors a servile task, he h^ entirely a wrong idea. starts out 
entirely wrong, and first thing that is necessary to do in raising 
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the morale among our men is to give them pioi>er conceptions of 
that. 

The salute and the other honors rendered are nothing more than 
the courtesy that should prevail in civil life but which does not. 
It is enforced in the Army. It is just as right in civil life that tl^ 
young man should rise when his elder comes into the room, just 
as he does for a lady; that in passing his elder on the sti-eet he 
'should give the fii^st salutation. It is equally incumixmt on the elder 
to acknowledge that salutation. It is a mutual obligation. ‘That 
is true in the service. But as tl)is officer put it, there is a great 
deal more in the salute than that. He said that when you salute 
an officer, do not do it as a perfunctory matter, as a matter that you 
are compelled to do, but look him in the eye, raise hand to head 
and feel, and let him feel, ‘‘‘Here I am, wearing the uniform, proud 
to wear the uniform, ready for service. What will you have me to 
do?'’* And the officer, in returning the salute, sayvS, “I am glad to 
^ee you, glad to have your help as a^cpiurade. The fore, I reoDgnize 
you as a comrade, as a man participating in the work.” 

, That was simply a little illustration^ in morale. That can be 
carried all the way through the work. Morale can .be brought up 
by a simple appeal to reason; and I am sure that by that the work 
of the colleges will b^greatly bettered. 

Now, that sense of duty — how can it be developed? That sense 
that when something is to be done it is to be done despite any- 
thing. It is a duty, and, therefore, sacred. 

At West Point one of the means taken for that was one that you, 
as educators, may probably smile at a little bit. In the instruction 
that was given in the class a certain lesson was assigned that had 
to be li^arned. When the cadets were called up to recite they were 
first require* to demonstrate that they had learned that ^lesson. 
Original thought Was not wanted, not asked for. The lesson was 
given. . It was there for them to learn, and the first tilting they had to 
demonstrate was that they had performed that duty: 

That can be carried to extremes; of course, but the fundamental 
idea is good. Here is something "to be done; have you done it? 
That can be carried all the way thiough college life. It means 
much that when the chapel bell rings or ceases tQ ring the students 
shall be thei*e; just as much that when the hour for the lecture comes 
the students shall be there, as it does that they shall know what they 
are supposed to ^ taught or what they are supposed to learn. 

The first'thin'g, I think, that is necessary to ti^culcate in the 
young nian^ is that sense of duty. - either impojsed or 

voluntarily assumed is something that must be done*, and done with 
one’s. might. I. do not believe that in the schools this is as much' 
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insisted on as'it should be. Slipshod methods are bound to ruin that 
idea. It must go through the teaching body, just as much as through 
the student body. 

One of the lessons we learned in the war was the great undesir- 
ability of overspecialization. An oflScer who went out in command of 
a light railway regiment organized for the purpose of building and 
operating light railways, sent over to France for that purpose and 
at the front for that purpose, said4ii||(|{0 yesterday, ‘"At the front I 
had no use for a specialist.’' He did not mean that specialization 
is not very valuable, not that special knowledge is not of very great 
advantage and must be used; but what he meant was this, that in ad- 
dition to being a specialist, a man must be prepared to do whatever 
comes up in the engineering line. I have yet to find a specialty 
which is such a specialty that the man who rises to the top of his 
profession in that spocdalty does not have to he an all-round engi- 
neer in addition. We know that for subordinate positions we can use 
a man who knows only one thing, and he is a very valuable man, but 
he is strictly subordinate and must he so all his life, for lie kno\ys 
only that one thing. He never can rise to the top, because he over- 
specialized. I do not care where it is, w hen you get up to the top there 
js somethingbroader than that specialization, and therefore it seems 
to me that before a young man is allowed to specialize he should have 
a thorough grounding in and broad outlook over all fields of engi- 
neering, so that he will know how to coordinate the different parts,, 
know the relation that his specialty bears to the other parts, and, 
ultimately, after he has arisen so high that his own specialty alone 
can not be exercised, ho can go on on the broad lines of engineering. 
This he must do if ever he rises. 

That means, then, thtit specialization, or the teaching of speciali- 
zation, should not be permitted until a certain l>road general founda- 
tion has been laid; and I believe that is quite essential. 

At the front, again and again specialists ^^e^e of little use. Men 
came to me, as the chief of engineers, throughout the war, and said, 
“I am a specialist in this or that or the other, and I w ant to go over 
to France and lend mAcrvices to the Government in this speciality.” 
I was obliged to say w). them, “Gentlemen, there is a need for the 
exercise of that speciality over there, without any doubt, but w hether 
you will be at the point where that need exists at the time the need 
exists is another matter. We have to have at the front men wlv> will 
do anything that comes up because it is needed then, and we can not 
have afU enormous corps of men, one man ip do an hour’s work and 
another man to do another hour’s work two weeks from now. We 
have to have "men who are continuously busy; and while your 
sp^iality is very desirable, and veiy, very nfeciessary, yet you must 
be more than a specialist if you are going to Mrv4^” 
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Is not that, in a mctisiire. true also in ordinary engineering experi- 
ence in o'ur country in time of peace? Certainly it was one of the 
lessons of tlie war, for engineers. 

There, has been something said about the development of character. 

A certain amount of that must be done in the schools, most particu- 
larly in the development of the sense of duty. But the. important 
development of the character that must conic for all engineers can ' 
hardly be gained at the schools. At the school it is difficult to put 
such a responsibility on a man that ho is able always to assume 
responsibility willingly. It is di^cult. also, to give him an oppor- 
tunity for initiative, to enable him to exercise his powers of resource- 
fulness; and it is only by the e.xcrcisc of those powers that a man de- 
velops them. 

In the Engineer Corps of the Army that matter is recognized. 
Our younger men are not considered real producers until they have 
been in the service for about 10 years. We send them through the 
schools, put them on different duties as assistants, and the country 
lias been most fortunate in this war in that its civil works were to a 
certain extent administered by the Corjis of Engineers pri^ to the 
war. 



I do not tl>ink you gentlemen realize how deadening is Army life 
in time of peace, how little opportunity there is for real initiative, 
for the development of a sense of responsibility. By having these 
civil works we had the opportunity of giving our young men respon- 
sibilities, of calling on them for initiative, for the exercise of re- 
sourcefulness, and. therefore, for their mental development. It was 
a most important as.set of the country, and the Services of the engi- 
itecrs during the war were a proof of what came from this. 

So this same development which is needed can bt> obtained by 
the young engineers in civil life only in actual work. It becomes, 
then, a (luestion whether it might not be advisable so to revise the 
system, the requirements of our educational system, the system of 
giving degrees, as to permit the educational institifiion to have re- 
sponsibility for tlie starting of the young man and to follow him 
through his career for a series of years to see that he has the work 
which will develop him best, and then only to give him his degree 
after he has shown that he has made full use of his opportunities, 
and not to stop even the supervision of education with the four 
years of the course. 

I do not know just how that could be accomplished, but if it 
were possible to do sd, I am sure it would be greatly to the .benefit of 
the profession. Now, Dr. Mann, in the final part of his discussion, 
touched on something which is another lesson of the war, and that 
* 188624’’— 19 7 
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is that if we a.s citizens are to do our full duty to our Govorniuent 
we must be prepared to defend the Government. 

Some years ago in iny service I met a young Englishimin who was 
a very exceptional man with very exceptional business ability. At 
the tinie when I knew him first he was the head of a single branch 
bunk of one of the greatest banking institutions in the world. I 
watched him through five or six years during which I was able to 
observe him, and he gradually arose from that position until he 
became the head of all the branches of this particular institution, 
in quite a large section of tho earth, showing that he had tremen- 
dous powers of organizatif)n and that he was naturally a leudci* of 
men. 

When the war hi'oke out he had been called back to the parent 
institution in his home country. Ho was a man still .young, vig- 
orous, without family ties, and he felt it his imperative duty then to 
go to the front. Then he found that he had folded all the talents 
that he had for that particular class of service to his country in a 
napkin and had buried them. 

He was offered a coiuiuission a.s captain. He was a leader of men ; 
he had shown it; but he was compidled to go toJiis superiors and 
say, “I am sorry. 1 know notlfing whatever about military affairs. 
That I have ncgtectcd completely, and I can not accept the re- 
sponsibility over tho lives of other n»en which would be given by a 
commission. I must go as a private.” 

There was a man eminently well fitted to serve his country, 
whose service to his country should have been of the higllast order, 
and yet, through his own neglect, he was not at that time, in his 
own opinion, of any more value than the humblest laborer, tho 


wielder of a-pick and shovel. 

Is it not the duty of .each one of us to our country to see that that 
line of preparation for citizenship is not neglected? Is it not our 
^duty, then, to prepare ourselves for thai/ greatest service that we^ 
can render td our couiury when our country needs it? 

We have been instituting military in|Aruction in our schools. 1 
hope the experiment wdll bo successful. I do not know. To got one- 
self thoroughly disciplined does not mean an hour a day or two hours 
a week. It. means daily living with self*-discipline» Army methods 
are certainly conducive to efficiency. You have heard a great 
deal about 'red tape. By the way, I \^^ant to speak on that thing. 
You Know that that is^one of the most maligned things in the world. 
Do you know that we, in the Regular Service, since this war began — 
I am going to say something* that I do not know whether I ought to 
say or not — ^have had a gre^ deal more trouble thao help from many 
of the\$o-called captains of industry, because in civil life these' men 
>had gone ahead, a law unto thm^lyes, doing tvhat they plea^d, re- 
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sp 4 ct^ble for their own money, or\at least, not responsible Uy anyone 
really for what they did, and therefore they accomplished results 
outside. But when they came into this great, big military machine 
they tried to carry those same methods with them, and the result 
was confusion worse confounded. Not having ever been accountable 
to anybody else for the way in which they handled money,. they 
attcnipt^ed the same procedure, I do not think I shall need to 
specify to you examples that w'e had. Some of them wore iiiii- 
fornis; some of them did not. It does not make a particle of differ- 
ence; tiieir methods were just the same, and Congress is now invest i- 
gating why so much of tiie public wealth was spent without results. 

So, along with every organization must come that self-subordi na- 
tion to ride, that readiness and willingness to account for one’s 
actions, that ability to do so — and that is led tape. 

fhere can lie too much I'ed tape. I have been just as much a 
kicker against that as anybody else. There is unnecessary red tape, 
and any quantity of it, i>nt there is a certain amount of orderliness of 
procedure which is ahsoliitely necessary. I know in my o\vii depart- 
ment we have not been free from it in the stress of war. 


A case came uf) the other day in which we had'an .order' from tlie 
other side for a nunihei’ of crimes, the cost of which was very large. 
Instead of putting in a reqiiisition and having it* go through the 
pn^or channels in my own office, so it would bt^ accounted for.^he 
order was sent out in writing, and a copy of the letter was |>utHn 
the ordinary correspondence and did not get into the proper channels 
01 accountabilitv. The result is that tlie bill for those (ji’anes came in 
the other day, and now we arc having a hard time to find out exactly 
liow they were ordered and when. 'We saved perhaps two days by 
sending the order out in that way. We are going to lose a gi*cat 
deal more than that in getting the case cleared up. We tried to cut 
red tape, and tlie result was disastrous.* Just one day more delay 
in putting thos'e ^♦upors in the regular order and getting them in tlie 
regular channels would have saved. a very gi’eat delay to the (Tovorn- 
nicnt ip the end. 

So do not he dehuled about red tape. A certain amount of red’ 
tape must exist' in etery organization. It means system, amf it is 
necessarv. Tlie larger the organization, the greater the amount of 
system that must prevail. The action is a trifle slower, to start in. 
wdth, but, like the wheels of the gtais, they grind slowly, but they 
grind excccfliag small. In coordinated action of that kind there, 
must be system, and that must be taught at the schools also, for 
every great human endeavor, must be made by, coordinated action, 
and that coordinated action niiist bi* organized and arranged to 
work prt^rly on definite lines, 

, r am hot going to bore you any, longer. , , ' ^ 
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At the outbreak of the warlike of the Engineers had the great 
advantage of having* the whole profession at our disposal, and wo 
got such fine material and the results were so good that the other 
arms of the service became envious, so that before tlio war was over 
there was a very great competition for engineers, so much so that 
it looked as if we could not gid any engineers any longer for engineer- 
ing.' The greatest competitor I had and the greatest rival was Gcii. 
Coe, chief of the Coast Aitillery, and I am going to ask liiin to make 
a few 4 *emarks. 

(Jen. Col. I came only as a listener, Gen. Black. I have only a 
word to siiy. As (jen. Black said — or did not say. vuthei' — ho 
had all of the engineering graduates locked up in his safe when I 
came back from France in June, 1918. 

While only a small amount of engineering knowledge is required 
in the Coast Artillery, thatdittle knowledge is very essential. 

We had to go to work and biiild a military academy at Fort 
Monroe, which wc did just nbou^ a year ago, comprising 2,400 
students. We established a three months’ course, graduating 200 
every week. That was only to meet the, needs of the Coast Ar- 
tillery, which at the end of the war had a little less than 100,000 
men out of the 2,000,000 in France, and that number of officers was 
necessary toyneet our needs for those men' and for the others which 
we woitlddiave to send before our quota was filled. We drew for the^ 
course at Fort Monroe upon the students in the engineering courses 
of the universities, not altogether, but largely. ^ 

I think it will show you the character of men^^ got when I tell 
you that over 80 per cent— about 82 per cent — of those men wdioni 
w*e took finished the course at Fort Monroe and were commissioned 
ns officers. 

There arc four qualific'Jvtions for an officer of Coast Artillery, some 
of which are the same as the qualifications for an officer in any 
branch of the service. The first, the elementary one, is a knowledge 
of engineering, to include suATying. ITo jiuist be a practical sur- 
veyor. The next qualification is a technical knowledge of artillery, 
which knowledge we can give a young man of fair education and 
ability in a very short time. The next qualification is the ability to 
lead men. That depends upon the soul of the officer, I think. It’ 
can be judged sometimes from, his countenance, from his bearing, 

- from his temperamerit. It is a difficult thing to judge, and you often 
make mistakes, but we Jound that we were able to arrive at fairly 
correct results* in the 12-weeks’ coi^urse which we gave to the young 
men down at Fort Monroe. 

The final thing<;an(l, I believe, really the most essential thing, in 
an officer of Cq^t Artillery, is that he must absolutely will amd 
detennine to overcome difficulties; and the difficultiaa^hioh were to 
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l>e overcoino by the heavy artillery in France were, I tliink, not 
cxcoedod by those in any pthcr branch of the service. 

I iHilieve that the young ihen we sent over there overcame those 
difliculties in u perfectly wonderful way. 

I do not know that I have said anything particularly bearing on 
the subject, but I thank you very nmch. 

(Iiainnan In November of last \iear, due to the exigencies 

of war, tliere were a lot of young men commissioned as engineers 
fix>ui AVest Point who had never pass(*(l beyond the pure mathe- 
matics. They were not engineers, although they were commissioned 
as engineers. IC was necessary^ then, for me to organize a school 
to give them a fundamental engineering training before they were 
iitted for engineering work. Tn orVj^r to do that I railed on the 
. resources that we had for getting miJt proper course, ForUiiiately. 
I fouird among our officers a nm^TKT of trained instructors from the 
various engineering ^colleges, and they gave us most needed and most 
vaUuihle as'^istance in this work. 

One of them is here present this morning, Col. Marstoa, dean of 
the Depattment of Engineering of the Iowa State College, at Ames,. 
Iowa, and I would like to ask Col. Mai'ston if he would kindly give 
us a few remarks. 

Jfr. Marstox. Mr. Chairman, I have already saic^on the floor 
here yOvSterdny about all that I know, 

Cluurmau Black, I don’t holievo it. 

Mr. JSLviuiTON. I will say that it was a privilege for me to be asso- 
ciated with the other officers in 'planning this course for the Army 
engineers. 1 shall always remember it ns long as I live as one of 
tile greatest privileges which I ever liad. That course is an important 
experiment in engineering education wliich .all of us will nml to 
Avatch, Aiiid I feel that tlic results scemred there hiViy be of great 
value to us in cnginccrilig education in the post-war porioef. 

I feel, also, that while in the Army a great many eiiginoci ing, 
educators uccpiired ceiiain'ncAv ideas which may he of use in their 
work in civil life. Pci^onally, I l>cliovc that every engineering stu- 
dent should be given an 'Army rating {or an C(|iiivalcnt rating) of 
his manhood qualifications as well as his class attainments, by every 
one of his instructors, and that a high standard of - atUiiniuent in 
physical qualifications, leadci'ship, intelligence, and pei^sonal quali- 
ties should bo required for an engineer in geffing a degree as well 

a high standard of class attainment. 

I believe that wc should adopt' the principle adopted in the Amiy 
that every officer must always be a student, always striving to im- 
prove. It was a lessor^ me to find that we went to school every 
week in the year in th<!^nny. l*hc offipers after doing a day’s work, 
hacj to attend an officers’ school. Why should not member^ of oiir 
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I think I ought to add to what Dean Evans ha£ satd by stating 
that J visited some of the classes in mechanics and hydraulics. 

Tnese studeiits are young men from West Point with a good 
mathematical training to begin with. They are studying mechanics 
by the method outlined by Dean Evans. They are very much alive. 
They deluged. the instructor with very intelligent questions, getting 
down to the root of the matter. 

That may be due eitJier to the method of presentation or it may 
be due to the splendid qualities of these two instructors. I think 
there is a coinbination of both. 

I was particularly interested at Camp Hjimphreys in the courses* 
„.that I have been* teaching myself for the last, six or seven yeai-s. 
Let us take, for instance, a course in foundations. Usually this 
is .a matter oi studying through a treatise, and the students have 

certain chapter assigned to therii. They read that chapter; they 
^me to class and dikjuss the chapter wdth the instructor, and the 
varjous constructions are illustrated diagrammatically and with 
lantenv slides. I feel that in our senior courses of engineering con- 
stniction the matter is apt to be too descriptive. It is very difficult 
to get a reaction from the student, so that we professors, 1 think, 
*feel that the fundamental courses in mechanics are more solid and 
more worth while in developing students than tliesq^so-called senjor 
courses in construction. Down at Camp Humphreys they are going 
ahead on a little different idea. .They have there some 10 experi- 
enced constructors. The man»wming the course on foundations, 

' for instance, has built dams ^ri California. He is a thoroughly 
competent constructing engineer.*^ think that is true of all of the ^ 
10 men who are, building up these cour^. 

In the first plac.e, ^f I may speak of this from hearsay, I under- 
stand the old West Point method was the reading of so many, pages 
of a treatise and coming to class and certifying that those pages were 
read. A map might turn ovet''pages pretty quickly lat^ at night be- 
fore ho got the reading finished for the next day. 

4 ^ In' some of our civilian colleges those courses in construction 
en^neering involve a considerable amouj^t ot performance by 4^ho 
students in the way of drawing amd calculating. There used to bo, 
more rivet spacing t^ian there is nowadays. Down at Camp Hum- 
phreys the' courses occup^^ an average position between those two 
■ extremes of broad reading and detailed performance. Take, for 
instance, the course in wharves and docks. The stydent is assigned 
a certain situation, the design certain wharf or dock in a situa- 
# tion belpw^the city of Philadelphia. He has a full description of ^ 
^that situation, a plan of the water front, the soundings, borings, ' 
\ ^d'.M -forth, and that situation he; has to. design a wharf. 
^|Ie^has,vfir^ of alh this problem .to solve. He. has the, fi^mewbrk 
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of the problem upwa which his reading of the text is hui^ and a 
series of developing questions and minor problems which thsow him 
back to the ^xt for material upon which he must base his decision 
as to 'the particular thing to be done in the design of the dock. 

His designs are in the form of sketches rather than detailed draw- 

Those courses are all bomg prepared, with 'that particular motive, \ 
and all instructors have tlm^rientation in reference to the purpose"^ , \ 
of their work, and the studen\ to use rather technical language, is \ ^ 

• motivated through a real situatii|iu 

I feel that this offers, then, a promising method, a more conscious 
reaching out for the training of our seniors to engineering work. 

By saving time, I believe, we can conden^ our senior courses and 
leave room for many of those activities tha\are being pressed in 
iij^on us by the outside w'orld. \ 

Of course, it is difficult to adopt any great chffn ggyin ^nnection 
with education, because we have very little science in pur educa- 
tional methods. They are very largely the result of expiience and 
tradition, and instructors are necessarily very conservative. We 
have so much impression, so many individual exi>eriences without 
real scientific laws, but if wo can get our students classified as to 
material and then work on that particular material, we will have a 
more scientific approach to many of these educatk>nal problems. 

I can only say, in conclusion generally, that the work at Camp 
HumplLreys has given me a new horizon and has been the most. 

. stimulating thing I have come in contact with for many year^ 

Mr. Pratt. Mr. Chairman, I would like to interject something 
here which was brought to mind by Dean Marston’s comment about 
the Anny requirement, that each day should be a study day for 
officers of the Army. ' - 

There ore a few thirf^ industrial concerns, which are 

analogous to this and may be of intoxest. 

Just this past the manager of one of our largest depart- 
ments conceived tlie idea of getting his men together 'in groups 
of 50. These were the workmen and tife foremen. He intended to 
talk to them for half an hour, but actually Ulked for an hour and 
a half, trying to point but what their individual efforts meant in 
the work ,of tho depaj*tmcnt, ffhd to give their relatively simple* 
tasks more moaning by showing that they are parts of a broad 
undertaking. He to^d them that anyone could pat in a card for 
the time so-spent, and the company would pay for it, but he was 
going to ask them to go back and think the talk over and deposit ^ 

/ a ballot ^ying jsimply yes or no ak to whether those jpburses should .. " 

be continued. ,lTie courses would hot be pnerous. Each group of \ 
men, itould atttod only half , kn botir emee a month, ' 
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I think I ought to add to what Dean Evans has said by stating 
^ that J visited some of the classes in mechanics and hydraulica 
Tnese students are joung men from West Point with a good 
paatheinatical training to begin with. They are studying mechanics 
‘ ' by the method outlined by Dean Evans. They are very much alive. 

I They deluged . the instructor with veiy^ intelligent questions, getting 
down to the root of the matter. 

^at may be due eitJier lo the metjiod of presentation or it may 
be due to the splendid qualities of these two "instructors. I think 
there is a co'mbination of both. 

I was particularly interested at Camp Hjimphreys in the courses- 
„.that I have been, teaching myself for the last, six or seven -yeai-s. 
Let us take, for instance, a course in foundations. Usually this 
is. a matter oi studying through a treatise, and the students have 
certain chapter assigned to theih. They read that chapter; they 
wme to class and di^uss the chapter with the instructor, and the 
various constructions are illustrated diagrammatically and with 
lanterr^ slides. I feel that in our senior courses of engineering con- 
stniction the matter is apt to be too descriptive. It is very difficult 
to get a reaction from the student, so that we professors, 1 think, 
*feel that the fundamental courses in mechanics are more solid and 
more worth while in developing students than tbesq^so-called senjor 
courses in construction. Down at Camp Humphreys they are going 
ahead on a little different idea. .They have. there some 10 exp^A*!- 
enced constructors. The man*wpting the course on foundations, 

' for instance, has built dams ^ri California. He is a thoroughly 
competent constructing engineer.*^ ,I think that is true of all of the ^ 
10 men who are, building up these courts. 

In the first place, I may speak of this from hearsay, I under- 
stand the old West Point method was the reading of so many, pages 
of a treatise and coming to class and certifying that those pages were 
read. A map might turn ove/pages pretty quickly late at night be- 
fore he got the reading finished for the next day. 

^ In* some of our civilian colleges those courses in construction 
engineering involve a considerable amoupt of performance by .the 
students in the way of drawing amd calculating. There used to be, 
more rivet sparing t^ian there is nowadaya Down at Camp Hum- 
phreys the" courses occup^^ an average position between those two 
' extremes of bread reading and detailed performance. Take, for 
instance, the course in wharves and docks. The stpdent is assigned 
a certain situation, the design q£jbl certain wharf or dock in a situa- 
^ tion belpw;^the city of Philadelphia. He has a full description of ^ 
% |hat situation, a plan of the water front, the soundings, borings, ' 
and d^n that mtua:tion he;:had to. design a :wharf. 

' i^v.He'has,vfir:^ of allj ihk He has the’ fr^meworic 
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of the problem up<m which his reading of the text is hung and a 
series of developing questions and minor problems which theow him 
back to the ^xt for material upon which ho must base his decision 
as to^the particular thing to be done in the design of the dock. 
His designs are in the form of sketches rather than detailed draw- 
ings. ^ 

Those coursers are all bomg prepared, with 'that particular motive, 
and all instructors have tm^rientation in referencerto the purpose>^ 
of their work, and the studei^to use rather technical language, is 
motivated through a real situ a tHpi. 

I feel that this offers, then, a promising method, a more conscious 
reaching out foV the training of our seniors to engineering work, 
l^y saving time, I believe, we can condeill^ our senior courses and 
leave room for many of those activities tha^are being pressed in 
u])on us by the outside world. \ 

Of course, it is difficult to adopt any great ch^gcjPhl^nnection 
with education, because we have very little science in bur educa- 
tional methods. They are very largely the result of exp^ience and 
tradition, and irtstructors are necessarily very conservative. We 
have so much impression, so many individual experiences without 
real scientific laws, but if wo can get our students classified as to 
material and then work on that particular material, we will have a 
more scientific approach to many of these educational problems. 

I can only say, in conclusion generally, that the work at Camp 
Humplireys has given me a new horizon and has been the mosc 
stimulating thing I have come in contact Vrith for many years. 

Mr. Pratt. Mr. Chairman, I would like to interject something 
here which was brought to mind by Dean Marston’s comment about 
the AiTnv requirement, that each day should be a study day for 
officers of the Army. ' . 

There are a few thirfjgs going on in industrial concerns, w^hieh are 
analogous to this and may be of intexest. 

Just this past v^Qk the manager of one of our largest depart- 
ments conceived the idea of getting his men together "in groups 
of 50. These w ere the workmen and tft€ foremen. He intended to 
talk to them for hulf an hour, but actually Uilked for an hour and 
a half, trying to point but what their individual efforts meant in 
the work , of the department, ftid to give their relatively simple* 
tasks more meaning by showing that they are parts of a broad 
undertaking. He to^d them that anyone could put in a card for 
the time so*spent^ and the company would pay for it, but he was 
going to ask them to go back and think the talk over and deposit ^ 
a ballot saying\i^imply yes or no aSt to whether those^i^urses should, 
be continued; The courses would hot be pnerous. .Each gn)up of 
, men .vtould attend only* half an bonr a mon^, ph his; Oi^. 
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time in the future, ami the instructions would be givfn by the 
foremen. The classes would be held at -LSO, which was the closing 
hour’in the afternoon, until 5 o’clock. The results were rather 
remarJcable, for out of that group not one man put in a time canl, 
preferring attendance at his own expense, and there was a unani- 
mous vote in favor of the continuation of those talks, not one dis- 
senting voice. f 

It simply shows, I think, very graphically, the desire of the plain 
workman for further knowledge and more intelligent understand- 
ing x>f his undertakings. 

' In another department the engineer in charge gets his men to- 
gether periodically and talks to, them on the engineering phases of 
the particular line of business in which they are engaged, and a 
fine response is always made. 

With our company continuity of service means something. It 
^ kffects supplementary compensation, consisting of a semiannual 
.bonus payment of 5 |>er cent at the end of five years’ employment. 
It atfects vacation periods among a considerable nuinlier of men; 
for instance, every man of 10 years’ standing has a wreck's \ acation 
with pay, no matter^whether he is a laborer or a skilled dayworkor. 
It also has a direct beai^trig on old ago and disability pensions. 

Any man in the company who wishes temporarily to leave its 
, employ for the purpose of securing a higher education is at lilierty 
to do so, and his continuity of service will lie assured. 

Another thing which we maintain during the winter months, in 
coc^ration with Union College, is a series of elective study courses, 
con^sting of e^eShentary and advanced'electricity^ chemistry, physics, 
mathematics, English, Spanish, French, etc. It is very interesting to 
observe those classes, which include not only men who are recently out 
of college, but also soma of our oldest and most advanced engineers 
who have carried responsibilities over a period of time One miin 
f told me that ho was going to take a course in chemistry, as he had 
' not studied chefnistry since he was in college and w’anted to brush 
up on it. • 

Still again, young men who have come to us with only a bachelors 
degree and wish to study for a master’s degr^, are privileged to take 
citations at the college each Friday morning without loss of time. 
With home work the higher degree may be thus acquired in three 
years. , 

I thoughtvit might be of interest to those ^present to know that in- 
dustrial concems.a1^» keenly alive to the desirability of all classes of 
emj)loyees contiiiuing their studies. ^ 

^ Chajrman IIlack. We ai'e very glad t4> hear from Mr. Pratt ; ami 

’ hbxv T think that Mr.“ DietE, who is the educational director of the 
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\\\ stem Electric Co,, can perhaps elaborate still further on thi? sub- 
ject and tell us some more things that we would like to hear. 

Will Mr, Dietz kindly come forward '^ \ 

Mr. Dietz. Industrial concerns are making a very serious and care- 
ful study of training problems within their own organizations. We, 
in the Western Electric Co., are coining to feel that it must be u part . 
of every executive's job to develop his men. 

We, for many years, had plan of centralization at our principal 
manufacturing plant at Hawthorne, which had for its main purpose 
the gathering t6gether of a group of young men coming directly 
from college, many of them mechanical and electrical engineers, 
othei's who had courses in business administration, or even moiv 
general courses in arts or sciences. They were put into a- sort of 
reservoir or training center, from which tliey could be drawn after 
they liad shown their aptitude for certain lines of work, whether' 
manufacturing, comnterciai, or engineering. That went very wfell 
for awhile, and we developed through that plan some very capable 
young men. 

Careful analysis of the needs of our organization and the I'caction 
of the young men to the plan of training have led ns within the last 
few years to experiment along other lines, Wei now feel that tht» 
practical training of these men must not be done in a place apart 
from their regular job, but they must be put, as our people say, 
right up against the reiil thing after they come directly to us from 
thhir outside educational preparation. 

Of edfirse we have numerous inetluKls of helping all of our men 
(both new and older ompldyees), to broaden their knowledge of the 
company’s products, the company’s metho<ls, and the company's poli- 
cies, and to broaden their acquaintanceship among the company's own 
people. These are Accomplished through organized educational pro- 
grams and in cooperation with outside agencies. 

We, too, like to inspire the men with the feeling that their jol) 
k an Everyday one; that a man does not get an education and come 
with us and remain stationarj^ 6ut that he is living and growing and 
that his education must continue, and that his usefulness to the com- 
pany wiTOlepend upon how fully his growth -materializes thmugh . 
his everyday work. 

The real fundamental, we feel, is to get thoroughly establislic^ the 
conviction that it is the part of every ^executive’s job to pmi>erly 
develop the individuals within his organization, and that his success 
as an executive is as l^^gely dependent upon this phase of niana^- 
ment as "are those parts which can be measured in terms of outputr' 
or profits, or dollars and cents, 
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Chairman Black. Gentlemen, we liave with us to-day a man who 
before the war was professor orf engineering at tlie University of 
AVashington, Seattle, and in his work there he developed methods 
and original lines of thought. In the engineers we were most fortu- 
nate to find him at the tim^ we were organizing , the school at Camp 
Humphreys, and he has been an essential factor in the success of that , 
scliool. 1 would ask Maj. More to say a few words now as to his 
work, both before entering the service and after his entering the 
service. ^ 

Mr. More.^ Mr. Chairman, Uadies, and Gentlemen, one of the 
effects of the w*ar grew out of the tremendous demands made upon 
* the educational resources of the country. It was necessary to train 
large bodies of men effectively in a very short time. Naturally, this 
led to some rather hasty ovcrhaulings of curricula and modifications 
of courses in general. Fortunately, however, previous to the war a 
number of experiments had been carried on for some time with tha 
view of making education more effective in the attainment of its 
avowed purposes. It is noteworthy that the demand for engineer 
officers, which grew out of war needs, was a prime factor in the 
establishment of a school which would* attempt to give the officer a 
more basic training and more efficiently fit him for engineering 
activity. The chief of engineers, Maj. Gen, Black, after years of 
observation and study, had become convinced that better results 
could be obtained in engineering education if some rather radical • 
changes in method could be brought about. - His convictions were 
confirilied by the investigations and report of Dr. C. E. Mann, and 
so with rare foresight and strong initiative he seized the opportunity 
offered by the war demands, and reorganized the Engineer School, 
with a view to working out some progressive educational methods. 
Working under the broad ideas laid down by the chief of engineers, 
Col. Y, L. Peterson, commandant of the school, carefully fostered 
the details which led to final success. 

Under the personal supervision and direction of Col. Earl North, 
and with the enthusiastic cooperation of instructors, this idea was 
carried out in the Department of Mechanics of Engineering by the 
adoption of methods similar in form to tho^ which have been in 
successful operation at the University of ^Washington, Seattle, for 
the past six o}^ seven years. These were described in an article in 
Engineering EdHc<ition^ for May, 1917. At the opening of the course 
no textbook was useff^ and there wer^ no'schedules or long-established 
rules of procedure to hamper aii unprejudiced attempt to ^^^provo 

^iattor*6' Note. — Owtttt taJaefc of time for dlscutnloD. Maj. C. O. Mor<^ wm 

ItmttM Id a /ftw remark* <S»nceralQg the ii%aau&l eathualAam and cooperation the 
« dlraeto^ and lnatructoriat /The Bnxineer School ; tmt amlated by Capt. W.’ E. Ihicke^nSi 
the Setalltd atatament wiUch U^preaented 1^. * . 
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the educational situation. Those engaged in the work were actuated 
by a single purpose, and all cooperated enthusiastically in the effort 
to secure definite results for the utmost benefit of the student. In 
tlris method th^ primary purpose is to stimulate and em ourage the 
student in the exercise of his power of independent thought, reason- 
ing. and judgment, and to increase his ability to cope with new en- 
gineering situations as they confront him in his career. This pur- 
pose is opjx^sed to the usual itlfethod, which seeks merely to provide 
the student with a fund of engineering dnfornmtion and abstract 
theory, and which centers the entire instructional effort around such 
an aipi. In the method adopted the principal effort is devoted to 
training the student in practical methods of attacking, analyzing, 
and solving engineering problems, and the endeavor is made to draw 
out and develop the possibilities which lie within the student, rather 
tlian to inhibit liis thinking prcK*esses by supplying him too early 
with the final conclusions worked out by others. The effort is made 
to surround the student with difficulties similar, in their engineering 
setting, to those which would nonnally confront an engineer, and by 
this means qiiicken his mental reaction and lead him into an en- 
gineering attitude tow;ard any problem which may be presented. 

This purpose* is best i^ttained by the use of two distinct types of 
work. The student is first tlirown into the analysis of what is 
called a “study problem,” and by his efforts to extricate himself 
from the engineering difficulty into which he has been plunged he 
develops his individual powers and increases his desire for engi- 
neering iritf urination and training. With this desire stimulated to 
the point where satisfaction must be given, it is easy t© hold his 
concentrated attention throughout the solution of problems demand- 
ing, as tools, the most intricate abstract theory. He actually de- 
mands increasing difficulty, and objects to delay on simple problems. 

In order that the greatest freedom of thought may be secured in 
the analysis of problems of the above type, the student is not graded 
on work of this kind where he is encouraged to take chances and try 
things for himself. But because he needs training and needs it 
badly review problems are assigned for the purpose of fixing the 
use and understanding of the fundamental principles. These prob- 
lems are marked zero if mathematically correct results are not ob- 
tained, because an engineer’s work is worse than worthless if it is 
incorrect; it is positively a menace to the community. Usually stu- 
dents are deliberately trained throughout most of their schooling 
to believe that accuracy is not important if theory is imderstoodi 
This false attitude must be thoroughly rooted' out by severe disci- 
plinary training. For this purpose, the review or “drill problem’’ 
furnishes the means, while at the same time serving the. dually inoir 
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portunt eiul sought in pro6table repetition. In order that the stu- 
dent may get the full benefit which can be derived from drill, com- 
plete sets of specifications are drawn up so as to ^lide his efforts 
secure system, clearness, and nccunicy along those channels which the 
best engineering office practice has developed. He is taught to recog- 
nize the importance of each step which he takes in the solution of his 
problem, and to surround his work with as many safeguards and 
checks as necessity demands and time will permit. Under this sys- 
tem he not only makes fewer mistakes but he learns to find and 
correct his own errors. 

It is an encouraging fact that when earnest men get together with 
a determination to do something for the student, the experience, :it 
the engineer school proves that it can be done. Whatever results 
were obtained were due primarily to the definite and earnest coop- 
eration of directoi^s and instructors in the one great object. Non- 
essentials were swept aside and bare psychological facts faced with 
a determination to make education effective. While it is unjikely 
that identical methods would be developed under the varying con- 
ditions met in other places and in other courses, it is absolutely cer- 
tain that, where there is an open-mindedness among directors and 
instructors, and an enthusiastic interest in the development of the 
student, the educational product will be far beyond what it usually 
is at the present time. 

('hairman Black. Will Dean Walker, of the. School of Euginoei- 
ing of the University of Kansas, give us some of his experiences? 
He was in the Army and has had regular Army experience as a 
colonel, and he is no\v buck again with his civilian clothes nn. We 
would like to hear from him. 

Mr, WalkeiK There are several things which I have felt like say- 
ing this morning as this discussion has developed. Perhaps what 
I say 'will be in a way to. turn back slightly from the trend which 
the discussion has taken. It has been (juite largely along the lino 
of officers' training. I want to speak of the experience which I hatl 
during the months following last September. In September, tho 
regiment of wdiiclLl was in command was organized, and we pro- 
ceeded in the traiifing of that legiiuent on a basis as to time quite 
different from that which had prevailed when the earlier ^Tiuy 
organizations went into training. That is, we had the task of taking 
practically green men, because while some of our men had been at 
Camp Humphreys, many of them had been there but a short time 
and had had very little training, and, in months were to be ready, 
to go over seas with tho organization. > 

That was different from the conditions for most of the divisions 
which were organized in 1917, many of which took 8 to 10 months, 
or even more* . . 
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I want to point out the method. We liad our officers, and some 
of those officers were reasonably expert. Some of them were not. 

As a matter of fact, two-thirds of my officers were young second 
lieutenants just out of the training schools, many of whom had not 
even had tlie teclmical engineering school training, at least not the 
complete coui'se of training. 

Now, this is the program as followed: We had schools organized 
at first, while we lenmined at Camp Humphreys, the regular schools 
at that camp. To those schools we" sent the men who in their 
previous civil life had worked at the trades. For instance, to the „ 
carpenter school we .sent men who had car|)enter experience; to the 
blacksmithing school we sent men who* liad blacksinithing experience, 
and so on. That system was continued after we moved to the 
division rendezvous at Camp Dodge, Iowa. That is, we had our 
own regimental schools there, supervised by our own officers, select- 
ing for the instructors in those schools the officers who had the most 
training in tliose lines. 

By that method we were developing a gioup of men who wouhl 
take the position below tlie officers as to training and as to their 
capabilities. The next step was to organize entire company groups 
^ that every man in a company would go tlirough his specialty 
training period, and in .tins secondary school work the ifien who 
liad been trained in the first were employed as instructors. The ob- 
ject was to develop a complete working organization with the 
highest technical men at the top, and, secondly, a group of men 
who were capable of acting as supervisors or foremen, and then 
the men, many of them pick and shovel men, of course, but all of 
them trained to do some phase of the work which it was expec*ted 
that they would .be required to do. * 

I sjKjak of this for the purpose of drawing a comparison. We 
discussing this morning the question as to how the Army methods of 
training will affect the schools of engineering. I want to point out 
the fact that in the schools of engineering the first object is to train 
the engineer who will occupy a position in industrial life similar to 
that which the officer occupies in the Army. We are dealing with 
only one phase in the engineering school, only one phase of the Army 
problem. 

My comparison of the Army system with the educational problem 
in civil life is with the entire educational sy'stem. We have been 
training engineers, gentlemen, for 50 years or so, and there has * 
been too little attention to the training of the men of the second 
grade. The work which Mr. Pratt and Mr. Dietz have just* ex- 
plained to us shows how industrial organization:^ are taking up that 
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To iny mind v ' Hughes Act for vocational training is one 
of the greatest • >. .w’ard in the educational plan which we have 
made in this iintry, because it provides for the training of that 
secondary group of men, and, believe me, the corps of nonconiniis- 
sioned officers in various lines of the Army organization is a i.iost 
valuable one. I have sometimes thought that we could get along 
>vithout some of our officers better than we could get along without 
a great many of those trained noncommissioned officers. 

So I say that we should draw lessons frpni the Army experi- 
ence with reference to the entire scheme of industrial education fully 
as much as, and perhaps more than, with reference to the develop- 
ments in our schools of engineering as such. 

Do not think I am depreciating the fact that important les- 
sons may be gained and experiences applied to our work, but I have 
wanted to call the attention of the conference this morning to this, 
which .seems to me bne of the most, vital points with which we juu&t 
deal. 


I spoke yesterday afternoon here with reference to teachers and 
teaching. I want to say another word. The paper of Gen. O’Kyan 
and the address of Dr. Mann called attention to, and stressed really, 
the matter of the development of personal (pmlitics in our men. I 
want to repeat or aiiiplifv what I said yesterday afternoon and that 
which some others said hcre*yestcrday with regard to tlie value of the 
teacher. 

G w^ant to draw again fi*oiu my own experience. I went back to 
the univei'sity in March. The school year was pretty well over, but 
I took up on^ class, a class of seniors wliich I had ahvays taught, a 
class in organization and administration for industrial work. 

We speak about the development.of character, of the development 
in our men of a sense of professional ethics. I believe this, that the 


teatfRer while he is carrying on his class work can find opportunity 
to impress upon his students points with regard to a proper profes- 
sional attitude, questions of ethfes which fit immediately into their 
surroundings. The point.^f application is right there. For in- 
stance, in this class of mine where I have been dealing with the ques- . 
lion of valuation and the basis for establishment of rates, there come 
unexampled opportunities to impress upon the student the fact that 
the engineer, given a certain set of facts, can arrive at only one 
' conclusion, that he tmist, for. his professional standing and for his . 
standing as a citizen, approach that problem with an attitude of the 
strictest impartiality; that his results and his reputation as an engi- 
neer ultimately will depend upon the truthfulness and the accuracy 
of his work, and the strictness with which hjB applies iit his reasoning 
the.data which is given him* 
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There is another thing in which I believe teacher^^bf all kinds are 
lax. I have been connected with the faculties ol^^three different 
schools of engineering in my teaching experience. ^ have not schmi 
verv much difference among them, and I liave looked over the sev- 
eral ilepartincnts in. both engineering and academic school branches 
of universitv organizations, so I believe that much the same situa- 
iK^p pre\ails everywhere. I Ixjlieve that there arc three. points on 
which we. ils engineering teacliers, may do much to improve the situa- 
tion. and. in so doing, apply principles which have beeiTcinphiiisized 
in the Army work. 

These things are. lirst, definiteness in onr woi’k, definiteness in our 
assignments, definiteness in the demands - that we put npou the 
students — not to be .'-evere, not to increase the amount or scope of 
work, nc<.•e^.slrily, but to make it very clear and positive tliat certain 
definite standards are to be met. 

Ia'I me say, parentlictical! y here, that I believe that the Army 
system of having the organization that is being trained by one 
olliccrs inspected and tested out by other officers, whether oLdie same 
divisional organization or from the inspector's department at M^asii- 
ington, is a very good thing. I am not sure but wliat it would be a 
wise thing to ha\ e minething like that estahlisheil in our civil schools. 
I thoroughly believe that there should \)q developed at all of our in- 
siinrtions that practice which' has pinhaps reached its })cak of^x- 
cellence at the University t)f C'incinnati under Dean Schneiiler, ^he 
inaltcr of coopei'ation and consultation with reference to the setting 
of limits of the work and seeing that each instructor’s work properly 
coordinates with the others. 

My second point is tliat of insisting upon promptness. 1 took 
up this class work in Marcli with a group of 2*2 students, and 1 
made a statement to them in the class that notebooks or exercises 
would l)C passed in on a certain date. I think pnictically every 
insttuctor will admit that there isdaxness in the matters demanding 
}U'omptness. ^ * 

I made the statement to the class in very simple words. I did 
not iSvSne orders in a military way. but said very simply and clearly 
that this work is to come in on such a date. 1 had discussed with 
them the time. It did^not make any especial difference whether it 
was fo be Thursday of this week or Tuesilay of next \veek, but I 
said, “When the time'^is set and the day indicated when the work 
i.s to come in, T mean that every^ one of you will have his book or 
exercise here on that day.” Every one of them was there. As I 
say, I did riot employ any special argumentative manner of speak- 
ingpl simply made it* as a plain statement, and they knew that ! 
meant it, and all the work was there, * y- ‘ 

/183e24*-rlp— 8 ■ ' ' • ' ' ; ■ 
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My third point is tliis matUM* spokiui of licfore, of tho teacher in 
his work making the uppliciitory connection while carrying on his 
re<j;Mliir work, giving the economic connection as to. cost of con- 
struction and its significance in the industrial world at the same 
time that he Is giving his fiindaniontal principles of design or 
operation. 

I want to say, with i-efeience to wiiat has been said regarding 
the method at Ciimp Humphreys, that years before the war I was 
employing exactly that same method, in substance. T have tauglit 
organization and administration on an industrial basis by the appli- 
catory method. 

Some yeai*s ago 1 was handling a course in hydraulic power de- 
velopment and used exactly the fiftne method which Prof. Hatt 
has described as being eniployed in the design courses at Camp 
Humphreys. I know it is good and that it can be eniployed in a 
great many courses. 

I fear I am taking tof> much time, but 1 was just itching last night 
when the conference closed to get on iiiy feet to speak with reference 
to one point and w'ill take two or three minutes now, if I may. It 
is the matter of jpfelligence tests. They 'vere referred lo yesterday 
tw'o or three times. I want to say at the outset that I am very much 
in sympathy with, and very much interested in, the intelligence 
tests. 

Two or three years before the war I was having the instructors 
in the school of engineering in Kan.sas rate their students. Of 
course, rating is not an intelligence test; let us have no confusion 
on that. But I had insisted upon that, and had tentative plans 
under way with the psychologists at tbe university to proceed with 
the examination of students on somewhat the basis that was adopted 
in th^ Army. ^ 

I speak of that nieiely to make it clear that I went into the Army 
and came under that system with a sympatliotjLO viewpoint I took 
the test myself. I do not know wliat I made — I never asked; but 
when my regiment was formed down here at Humphreys T went 
into the thing with a deterihination to get out of it everything 
that it was possible to^et. 

I studied the individual records of the men. * I confen^ed with every 
company commander with reference to the ‘employment of the test 
i*ecords. We decided on a course of action. There the matter, 
’ as there always is, of selecting noncommi.ssioned officers; and the in- 
telligence test is of great assistance in selecting the men who have 
knowledge and capacity, to develop into those positions, which I have 
already poskioi^ of great responsibility. Further than this 

the test record were df^no use. . 
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'J'ho thing that I want to do is to warn you — perhaps it is unneces- 
saiy — but to warn all not to be misled into thhiking that the intelli- 
gence test, with the amount of data which we have on hand at the 
present time, can be made the basis for vocational guidance. It 
limy be that in the course of 1*2 to 15 yeai's if we have intelligence 
tests of our students taken at different times, perhaps every y^r, 
with u record taken in the closest possilde maimer to show what 
those men haVe done in after life and ho^ <bey have developed, it 
may h'e that in such a long period of time we will get to the point ' 
where we can do something in the way of exercising vocational guid- 
ance on the basis of the intelligence test. At the present time, how- 
ever. the data is entirely 'insufficient. ^ The intelligence test is of 
tremendous value when it is used rightly, but it 1ms very little value 
and, I fear, is worse than valueless at the present time if it is made 
the basis for exercising vocational guidance. 

rhairnmn Black. (Icntlcmen, wc have with us this inoming Lieut. 
Charles Da\’idson, First Lieutenant of Engineers, who represents a 
manufacturing company in* Cincipnatr, Ohio, where they have been 
carrying out a very interesting experiment in engineering instruc- ‘ 
tion. We would be glad to hear from Lieut. Davidsoifas to his ex- 
perience in and. out of the Army. 

Is Lieut. Davidson here?* (No response.) 

If not, wc shall be glad to hear from any other gentlemen who 
may wish to add to the interest of this meeting. 

.Mr. Marshall. I just want to say a few words in connection with 
Mr. Pratt’s remarks. I am connected with a manufacturing com- 
pany where the foremen and sujierintendents of the mine meet every 
two^'oeks and discuss these subjects. ^The desire of the men to 
learn is very marked. One fellow, for instance, who is today a super- 
ii^ndcnt of <blast furnaces, started as a helper in the machine shop, 
nidvanccd him because he was eager for work of any kind and was 
studying with a correspondence school. He is a thoroughly equipped 
man now in all lines of blast-fumace work, and anything connected 
with coal miiu^ 

The same plan is followed with the general suiKjrintendents of 
the Aluminum. Company of America, in North Carolina, where the 
men are all anxious to learn, especially those who have never had a 
chance. It is remarkable how some of them come to the front 
through the help of those who were more fortunate in securing train- 
ing in early life. ^ 

Mr. Euobt. Mr, Chairman and Gentlemen, I desire to add a little 
testimony. 

At West Virginia Univei*sity we had some ext>erieuces which I 
think perhaps mi^hi^Uevinteresting; and it may do no harm to repeat 
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sonic of them. It became part of my duties during the litte* unpleas- 
antness to lay out a schedule for each student in the Students’ Army 
Training Corps. Many students for the first time w<n*c surprisdd.thut 
there are 24 hours in the day. Experience demonstrates that tlie les- 
sons must be sliorter. We covered perhaps not over half the grouml 
(hiring the hour that the Tiien wore there, and they did goo<] work 
and were keener. Work which is fundamental may up to a certain 
jioint be done in that way, that is with little preparation outside 
the classroom. But there comes a time when a man must enter the 
visualizing stage. There comes a time when the ^tlulent should go 
to the top of ()bser\'atory Hill and lie prostrati' with his eyes to tlie 
great zeiiitli and forget his contact with the eartii and think a little^ 
bit for himself. 

If we wish to train men to think and visualize," they must got away 
from limited iiistrucfions. We must preserve a course of study b>r 
men who wish to go beyond the training stage. My expcMieiiee has 
luTii that so far as the work was ap))lied at the by special 

problems they did very well, but when we began to discos u prob- 
lem that in a future time may have some application for^icm, they 
did not follow^. 

The control of State universities is largely what we ourselves can 
iimke it. Every instructor in a State university in tliis country 
does nu>st of his work within the sphere of his influence in his own 
classroom. 

. Therefoie,»Mr. Chairman, w'e must lead these ni^ up to the heights 
by the training that they need; wc must take them on top of the 
Alleghenies and say, “Behold the promised land.” There you will 
see it — blue gras.s growing as soon as you out the timber, cattle on 
a thousand hills, the coal 70 feet below. 

Chairn'.an Black. I would only ansNver the last speaker by asking 
him to go to Camp Humphreys, whore we have both the mental 
sphere and the vision, and let him see for himself from our young 
men wliether they learn to think or do not. 

We have only five minutes niore^ gentlemen. Will not Prof. 
Flather give us a few moments? 

Mr. Flather. Mr. Chairman and Gentlemen, tliero have been so 
many excellent suggestions in the papers that have been presented 
and in the discussion which they have evoked that I um tempted to 
speak on many pf those points, but on account of the lateness of the 
hour I shall confine myself very briefly^to the topic before us, which 
ifif “The significance of the war experience for engineering educa- 
tion.” 

There has l>een much presented here this morning in connection 
with producing , mpi"a)e in our teaching. The one thing that has^' 




im]i>ressed itselJf upon .nie lyith referenc^e to the men who have (^me 
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back from the war and have leentcTcd their classes during the past 
six months has been the tine nioi^le — the interest and.’enthusiTfsin 
for work. They went away from us as hoys, irresponsible. They 
have come hack to us mature men with definite ideas and with high 
ideals, and a desire to get as much as they ran out of the work which 
^’c were providing for them. 

^ Now, if I have learned any lesson fi’oin thi.s war experience, it is 
that we niust introduce in sojue way that spirit which Iuls been pro- 
duced in the boys during their war service, that stimiriates them, that 
gir^s a spirit of earnestness winch makes fur better work, which 
makes for inaniatod, and what we, call character. In our upper 
classes we do hiv.ve sonic oiijmrtiinity within the subjecPnmtter wliich 
we are teaching (o present and discuss (lueslions of ethics wfi^th make 
for high idealSj and T am inclined to think that the older boys realize 
tlie importmiee of those things and apppoivh their work with a fine 
s])irit of entiuisiiisiUj. Hut we lack the same contact with men lower 
down; it may be, as Mann pointed out, and as Dean Marston lias 
emphasized, that we need not only a scholastic rating for the subject 
taught, hut it is (|iiite likely and piobable that we must use a method 
of classification and rating U) adilition to the scholastic, which may 
pi’oduce this stimulation thut has been so effective in making men of 
character of those boys who have come back to us from the war 
training. 

Chairman Bl.\ck. Wc have about 3 or 4 minutes, Genllemen. Dr. 
Swiggtht, have you anything to say? a- 

Mr. SwiGc.EiT. I would like to say just one \*rd in reference to 
the^concluding session over wliich Mr. McLciin, Director of the War 
Finance Corporation, will pies i do this afternoon, 

I think we all agree that at the three sessions of our conference 
proper attention has been called to the^rerv great help rendered by 
tiie engineer, not only during the prosecution of the war, bpt to the 
hell) that is now being given by the engineering facultieS-in training 
men for industrial and conimercinl management. I'*wohder some- 
times, however, whether the enghieering faculty has fully caught the 
vision which we find large groujis of enlightened business men in the 
United States to possess, enabling them to see that the path which 
this country must take with resiiect to future economic prosi>erity 
lies through foreign trade. 

We are beginning to agree that the engineer is very essential in 
training men for home production, production for trade at home. 
Attention will be called in the program of this afternoon to the very 
large part, an increasing part, that the engineer is to^lay in pro- 
duction for overseas engineering projects and commercial enter- 
prises. r : 
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I felt somewhat constrained to make this statement at this time 
for fear that some of you ^^'ho.have been ver>^ faithful in yoar at- 
tendance thus far niight fed that the afternoon 'session does not 
difectly bear upon your major intei'est in your institution. We 
want you very 'much, therefore, to be present this afternoon.^ 

^ Chairman Black. Gentlemen, T wish T could sum up what has 
been said this morning. 1 was a little sur|)rised to find that you 
were at sea as to any lesson to be drawn. There, have been some 
very valuable things said he^e. It certainly ha^ been pointed out 
that it is possible to improve methods of teaching. 

I have already told many of you before what our conclusion was. 
We in the engineers had been dri\*en very hard sometimes to obtain 
men in our corps from civil life. We concluded that thei^e: was 
something veyy wrong about the methods of teaching, that the 
student did not learn what the curriculum was supposed to teach. 
The curriculum w^as all right as a rule, but the "student as a rule 
did not apprehend it That is one reason for our cdurse at Camp 
Humphreys, and I invite those limong you who are interested in it to 
go down and see what we are doing. Unfortunately, the class is 
^bout to leave for France, so you can not see very much, but perhaps 
you can get Prof. More and some of our officers* to tell yoi^ morc^ 
about it at theBaltimore meeting this week of the Society for the 
Promotion of^Mgineering Education. 

lesson that I think has been brought out this morning 
is the necessity for every man to get self-discipline. Vision is neces- 
sary. But diluted vision is what we want, not vague visioh, and 
thef man who has achieved self-discipline and has learned tliat, is the 
man whose vision is worth while. The vision of the other man is 
little better than a dream. 

We have fieard talk about morale. AVe can not talk much about 
it. AVe have had a tremendous incitement to moral$ in this great . 
war. After all, is it not our duty os citizens to preserve to the world 
this Gk)vemment which the war has proved to us all, if we ever had 
any doubt, is the most wonderful Government evei/devised^y man '^ 
Is not that an object for morale? Is it not necessary for each man of 
us to play his part in" that Government as a citizen, as a producer, 
doing what he can? Is there not sufficient incitement to earnestness ^ 
nf purpose in that? It is, then, only necessary to arouse that spirit 
and direct it in order that we can fuffiU our part as kings of this 
earth. Those are* the mep^who direct^ not only their own destinies, 
but point out the right direction for the rest of humanity. Surely, 
we citizens of the United States have an incitement to morale in all 
of our wotk. ■ 

^^9 is now up, Gentlemen, and I declare the meeting closed, 



FOURTH SESSION. 

Mr. Angus Waion McLtm, Diredor of Uie War Finance Corporathn, presiding 

Mr.. SwiGGETT. May 1 say; Gentlemen, Uiat the hour has come^» 
lK>gin the conoluding soision of this conference. I take great pleasure 
in presenting as the presiding officer for the afterifoon Mr. Angus 
Wilton Mc^an, director of the War Kimuice Corporation. 

Chairman McLe.\n. (ientlemeii of the conference, I confess to 
■some degree of, hesitancy as 1 appeaa heie before this learned and 
highly educated* audience to discuss a .subject about which I realize 
1 know very little, but in accei>ting D?! Swiggett’s invitation to’ pre- 
side this afternoon, ojKjning the discussion of the subject which has 
been assigned, 1 promised to discuss it principally from the stand- 
point of the busine.ss man. So I shall attempt to confine my remarks 
to that phase of the subject. » 

TRAINING OF THE ENGINEER 'FOR OVERSEAS ENGINEERING 

PROJECTS. 


By Anour Wn.ToN McI.ran. 

* Director of the M’ar Vorporation, Washington. ■ 


I have been requested to preside at this session of the conference, 
and to open the discussion^* a brief address from the standpoint - 
of a business man, upon tlli^ibject of training of the engineer for 
ovefseas engineering projects. 

The general question of busine.ss training for the engineer is one 
to which I have long given constderation, for the reason that in my 
past experience as a business inaTi and an investor, as well as during ' 
my more recent experiences as Director of the Wai\Finance CJor-* 
poration, I have often had occasion to realize the existence of an^ 
unfortunate lack of contact between the viewpoints ,of the engineer 
and the business man. The existence of this gaj^ has occasioned 



many unnecessary financial^ losses, because of the construction or 
operation of projects sound from the purely technical engineering 
stand point, but unsound from the financial dr commercial aspect. 

Without a full understanding between the buisness man or. in- 
vestor and the engineer, and a more comprehensive knowledge on 
the part .of etch of the other’s viewpoint, railroad lines may be 
located and constructed, producing masterpieces of eniipneeriag 
skilly 1)Ut which may result in practical failure from a commercial 
standpoint, because of insufficient traffic to yield a reasonable retiim'^i 
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upon the capital invested ; permanent structures of a commercial or - 
business character may be built which would serve only temporary 
needs; mines may be developed and mills constructed for the treat- 
ment of ores theiefrom during a period of abnormally high prices, 
to be followed later by the discovery that such prices are tempf)rary 
only and that under iionnal conditions the investment can not yield 
n profit. 

It is because of a general lealization of tlie necessity for a broader 
training to bring about this closer contact that yoiir conference is 
in session. Earlier speakers have already discussed the necessity! 
for business training for the engineer and engineering training 
for the business man. This session is to discuss the general and 
commercial training necessary for the engineer engageil on overseas 
engineering projects, and this subject is in nuiny resi>^s ^sely 
related to the subjects previously discussed. ' ' 

Generally I feel that the engineer preparing himself for the 
investigation, construction, or supervision of engineering projects 
ovemas will require the siime training from a business or j:om- 
mercial^standpoint as would be required for an engineer engaged in 
similar projects herej but the necessity for si\ch general training in 
connection with overseas projects will be much greater, partly 
because of the fact that the engineer will be farther away from his 
princi{)als and inquired to depend inore upon his own judgment and 
initiative, and partly because he will need to adapt himself to the 
totally different financial, social, ailij economic conditions prevailing 
in the field of hi*s foreign operatior 

I am speaking now in respect to/an engineer holding an executive 
or advispry position. The cjJlTCational requirements of the purely 
technical engineer workiri^mder technical ^supervision are practi- 
cally the same whether operations are carried on here o^^^^road. 

The activities of the engineer^may l>e considered as twofold in 
character. The first is the purely technical side, involving the 
designing or construction of engineering projects whether of a civil 
or military nature; the second is of an advisory or consultative 
character, involving the investigation of the physical value or pro- ^ 
spective earning power of engineering projects for the guidance of 
promoters and investors. The first relation is more hnportant from 
the standpoint of pure toclmique and also in r^sp^ to the number- 
of engineers engaged, but the second is of far greater potential 
importance because dependent upon the correct solution of the 
commercial problems involved. For these reasons promoters and 
investors are rapij]Jy learning to seek the services, of the engineer 
who, in addition' to his tochnicar skill, is possessed of extensive 
'pi^ical knowledge apd^keen business foresight.^ Mi^y of th^heada 
pf <^;gre%t ;rai} roads and of this 
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important combination. With increased American investments 
abioad, there should be even n greater demand for the engineer w-ith 
commercial training and, consecpien^ly, the capacity to act as a safe 
advisor to the banker or investor. These considerations make i{ 
highly imporjpint that our schools and colleges should broaden their 
engineering courses so as to produce a constantly increasing numl>er 
of engineei-s of this character. 

From the standpoint of purely technical training I have no sug- 
gestions to make. Our engineers have proven their technical ability 
in every line— military, civil, economic, elcctricah and mining. Our 
railways, our industrial plants, our power statio.ns and mines, under 
both war and peace conditions, are inommiental evidences of the 
excellence of their skill. 

It must be conceded, however, that the average engineer, because 
of luck of proper coiyinercial or general training, is not so well quali- 
'fi cd to not in an advisory or CDnsullative <*apacity to bankers and in-« 

- vestors. Too much stress has been placed -by our technical schools 
and oollt^es upon the purely technical phases of the training of the 
^engineer, and not attention has been paid to his training in 

, respect to social, flflancial, and oconomic'conditions. There has been 
too much of a tendency neglect the practical or business side in 
the course prescril>ed for the education of the engineer. The 
engineer whose experience has been purely technical is not- always 
able to master practical business problems in the Jnterest of the in- 
vestor. The average engineer is too often inclined to view the 
project from the standpoint, of the technical expert, whereas the 
investor’s chief concern must always be the probability \ pf reason - 

;ih|e return on the capital invested. To enable an engineer to qualify 
ns a safe adviser to the promoter or investor, he should, like every 
other pixifessional man, haye a liberal education. The more exten- 
sive his general knowledge, the greater will be his capacity to cope 
with the new and varying problems which will necessarily confront 
him, especially in connection with oi>ei:ations carried on in foreign 
countries. He should have sufficient training in financial matters 
to enable him to think not only in terns of construction 'and design, 
hut also in terms of the earning po^Yft^ of the aipital invested in 

the enterprise. ^ 

Special training in expression is also desirable for engineers en- 
tering this latter fielj^. The technical man may understand his sub- 
ject thoroughly and yet be unable to discuss it in a way to produce 
full understanding and conviction on the part of those not accus- 
tomed to (echnicaLphrases and expi;jessdons. It is often difficult for 
the engineer to forget*, in writing reports for the consideration of 
laymen, that he must act in a ^se in the capacity of an interpreter, 
and write Jn'terms intelligible to laymtX about matters which tp; 
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him are elementary, but wliirh they cun not fully understand. 
Ability to write a clear, concise, nontechnical report on an abstruse 
and techrhical subject is therefore an asset of the gi-eatest value to 
engineers planning to take charge of overseas projects. 

In order to fit him for overseas duty an engineer should have an 
accurate knowledge of wo]t;Jd geography, and particularly of tlic 
geography, history, habits, and racial characteristics of the people 
of the land in which he^jroppses 4:o oixuate, It-is probable that 
our immediate field for engineering projects ovei*seas wdll be found 
in Latin Apterica and the Orient, and in ipy opinion Latin America 
(including, of course, CentraPAmerica, Cuba, Porto Rico, Mexico, 
and the Dominican Republic) offers the most inviting field. 

Knowledge of the language of the territory in which the engineer 
proposes to operate is highly important. the principal foreign 
languages, a knowledge of Spanish and French will no doubt prove 
the most useful. ^ 

It is also very essential than an engineer entering tlie higlxr 
ranks of the profession to serve in an advisory or consultative ca- 
pacity, and particularly if his duties take him ovei'scas, should bo 
a man of broad vision, with a pi’ojier conception of the human re- 
latioaships. This is particularly necessary in dealing with foreign 
l)cople. He should withal have the capacity to deal tactfrilly w'itli 
people of other races whose language, customs, and methods of 
business are often very different from his own. An engineer so 
equipped will be able to avoid much friction and misunderstanding 
in the prosecution of his work. 


The same degree of ta<^,- kuQw ledge, ami sympathy is of para- 
mount importance for the engineer who is to deal successfully witli 
the labor element, whether here or abroad, and the necessity for this 
is particularly e!nplmsize<l by the present unusual conditions of labor 
jn foreign countries. 

Within the past few real's we have seen a rapid change iu the re- 
lafiohs of labor and capital, ami w o are now considering the enginciM* 
asm representative of capital. In the past, thoreWas usually an ex- 
cess of lalx>r. Be conditions now are rcyorsetl. • On any large con- 
stniction project the direct expenditures for labor usually represents 
more than lialf the total cost of the w'ork. Labor is therefore the 
most important of all the elements which the engin^r must consider 
in the successful performance of hi.s work. Under present, and prob- 
ably future, conditions labor will require more and more’ the atti- 
tude of sympathetic bargaining and cooperation rather than the old 
method of coercion. In these days and the days ahead of us no engi- 
neer can hope to deal intelligently with labor unless he realisses the 
V hew ^relationship between labor and capital,' which is now recognized 
thought^tbusuiess ]fb^ , i f : „ , , 
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The necessity for a broadei- training for the engineer such tts I 
have suggested is even inoie manifest when it is I'emeinbered that a 
large part of the overseas engineering work which our engineers may 
have o<^sion po undertake nmy he done on the ‘'"cost idiis ’ basis, 
and this will likely be the basis of most contracts, especially those in- 
volving bvci-seas projects, ns long as labor is high and the cost of 
niateriai is subject to unusual fluctuation. The duties of the engi- 
I'.eer, in these circumstance^^, will require him to be familiar with the. 
sources of production, economy of transpoi'tation, and relative cost 
of the various materials needed for the work of construction. The 


engineer 'W ho undertakes to design, estimate the cost of, and super- 
\'ise the construction of, projeots upon this bj^s, must master the 
technical ^ide of engineering not only, but nWt have the general 
training such as I have been discussing, and, above all, busines,s* 
acumen of a high order, if he expects to justify the confidence of 
those who furnish the capital necessary jor the completion of the 


work. The engineer who has the widest knowledge of general con- 
ditions in foi'eign lands and who has l>eon trained by experience and 
education to adapt himself to these conditions will, beyond doubt, la* 
the one who can most successfully accomplish the unusual tasks in- 
volved in overseas projects, and obviously his seu'vices will l>e in 
greatest demand, without regard to the <|uestion of salary. 

In conclusion, let me say that the engineer is the pioneer standing 
at the frontiers of civ^ization. The chai‘acteristic that distinguishes 
the Occident from the Orient, mobile and sensitive Europe from 
static and inert Africa, are the works of the engineer, the railroads, 
telegraph, tclephon^ the facU)ries, the (dties, in short the works of 
man who sha{)es 1 us environment. 

(\mtact between men, between nations, l>etween races, stifmilates 
them to rise to new* phines of effort. As the Crusades brought on the 
ivnaissance in the ancient age, who dares to predict what new \\^ 
the ctusade of 1914-1918 may stimulate? Senegalese, Kafii's, 
llindus, Chinese, Australians, Canadians, and Americans, all met in 
u' great coftimon cause of all Euroi>ean nations on the fields of 
France. Millions from all the continents and from distant lands 
will ca n'y back to their homes new economic wants ami new intel- 
lectual com epts, which wdll impose new demands on the engiiu'oring 
profession. Africa, as large as Europe and North America com- 
bined, has but one-tenth of the railroad mileage of the United States. 
In Asia are hundreds of inillions whom the extension of western 
civilization will convert into a now. world of producers and con- 
sumers on our own scale of living. In their present state they are 
I'estricted in their want^ live on a low scale, and are a menace, aa 
p^ucers, to the western democracies* The backward world wilP 
Wawakehed by the magic touch of the. engineer* The wireless* the 
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airplane, the oil-burning ship may extend the area of civilization 
in its infechanical, and consequently, in its cultural, aspects. They 
will create new centers of industry and mark out new lanes of tnide. 

The American engineer forged ahead of tlie American merchant 
even befor'e the war. It was the American engineer \vho built the 
railways in China, worked at tin. gold mines of South Africa, de- 
veloped the copper mines of Chile and Peru. Our engineering 
organizations that specialize in foreign construction enterprises laid 
out the public utilities of many South American cities. 

The conditions of commc'tce after the war will accentuate the in- 
terest of the American engineer in foreign construction and devel- 
opment. Before the war wo had an annual debit balance of abo\it 
five hundred million dollars, which we settled for by the expendi- 
tures of our tourists abroad, remittances of our immigrants to their 
families and relatives, and by payment of freight, insurance, and 
banking charges to Europe, As the result of the loans and advances 
we extended to Europe during the war, we shall have an annual 
credit balance of about five hundred million dollars, and we shall bo, 
left dependent upon Europe for freight, insurance, and banking 
facilities. For a long time Europe will be unable to pay us in gt ods, 
and we shall be compelled to turn toToreign investments to absorb 
the credit balance which will accrue annually. 

At the beginning of the war a syndicate of American bankers 
financed an Argentine railroad which hud always obtained its ac- 
commodations from Europe. During the war the prestige of Ameri- 
can engineers was increased by the work of the vStevens Railroad 
Mission in Siberia, by the feats accomplished by our Engineering di- 
vision behind the lines in France. Not only has the pn^stige of our 
engineers increased, but the financial community has followed clos^ 
behind the trail blazed by the engineer. Recently American bankers 
have made loans to Brazil and. Sweden, Further loans for the ro- 
habilitatten of portions of Europe will be necessary for the building 
of bridges, the relaying of railroads, and the replacement of factories 
and equipment. These foreign investments wdll call for new effort 
and a new attitude on the part of our engineers. 

Furthennorc, in a large sense the engineer precedes the merchant 
in foreign fields. Export trade follows permanent investment more 
surely than it follows the flag. Recently the head of a large London 
bank stated in his annual report that the trade between the United 
Kingdom and Argentina was the result of British investment in 
engineering^^jgatarprises m the River Plate. The contacts between 
engineering and commerce and industry are multiplying ‘ daily. 
They call 'for not merely more extendi^ courses at engineering 
echoob and accounting, finance end commerce, but they demand that. 
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the engineer act as the link between his professional field and the 
many aspects of life which are so profoundly affected by it. 

It is hoped that our bunkers and capitalists generally wiii have 
the vision and the courage to take full advantage of the great )p- 
j)ortunity now awaiting them, and furnish the money to open wid. i* 
fields for American enterprise, and thereby utilize the eminen. 
abilities of our American engineers. 

To accomplish this result the American investor must cast aside 
his p'revious timid attitude toward foreign investments which has 
confined tlie industrial activities of this nation wdthin narrow an^l 
pi'ovincial limits in the past. We should forthwith assume the 
leadership of world trade and world finance and world-wide en- 
gineering projects which our incomparable resources and the natural 
ability and enterprise of our people so completely entitle us to as- 
sume among the great nations of the world. 

No one who contemplates the stupendous results America has 
achieved in the past two years can doubt the ability of American 
business men and American engineers to take and hpld the leader- 
ship in all the great work of construction and reconstruction now 
awaiting them, if tfiey will only practice in peace times in some 
degree at least the courage and enterprise which characterized them 
in time of war. 

Chairman McLkan. Now we will proceed to the regular formal 
ju'ogram. 

The fii*st sj)oaker will be ^Ir. C. IT. Gardner, of the American 
International Corporation, who has been ixMiucsted to read the paper 
of Mr. Lavis, wlio was nna'^’oidably prevented from attending the 
conference. 

We will now hear from Mr. Gardner. 

THE TRAINING OF THE ENGINEER FOR OVERSEAS SERVICE. 

r 

Ry Fred I.avih. 

ComuUing Enuinrc)\ Atncricnn Intrmntlonal Corporathn, Veir TorJt TUy. 

AVheii ^ accepted the invitation to take part in this discussion, it 
was with the understanding that I would speak of the remits to be 
attainedvby the training and education of engineers for foreign ser- 
vice, ratlier than of the 7nethod^ by which these results might be 
achieved. 

The nature of my own experience may perhai)s qualify me to say 
something iiv regard to this, that is, to speak of the nSJiisary and de- 
sirable qualifications of the engineer who may be engaged^^^ in foreign 
service, but it does not pemit me to indulge in any disciiileion, least 
of all of any critici^ of methods of education; if, therefor^ in what 
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follows I may criticize the results or lack of results which the pres 
ent methods of education achieve, it must be undei'sh)od that I do 
so with all due reservation'of a lack of knowledge on my part\)f the 
difficulties and limitations, which may, for all 1 know, be a part of our 
present educational system. 

Speaking? generally, I should say that it is most deft ruble that 
engineei'S engaged in foreign work should have a wider culture, a 
l)etter general training in what, for lack of a better term, is usually 
referred to as a “classical education” than American engineers 
usually have. I suppose I shall be liable to bring a hornet’s nest 
about my ears for saying .so, but T have met also with more than one 
instance wliere a little more intimate knowledge of, and a facility 
in the use of, the ordinary social usages of cultivated people would 
have done no harm and might have been a distinct benefit to the 
engineer abroad. 

In connection with the development of foreign enterprises, as also 
indeed with the development of enterprises here at home, the en- 
gineer is the first man on the ground, and the foreigner is very apt 
to form liis ideas of the people in America connected with the enter- 
prise — in fact, of all America and Americans— by these first persons 
- with whom he comes in contact. 

^ The engineer who goes abroad, at least the engineer in charge of 
an enterprise, is usually sure to come in contact at once with the 
officials of the country, the heads of tlio State, and to be the recipient 
of social attention. If he meets . foreign engineers, he will find that 
they are usually men splendidly equipped technically and of a broad 
culture, and ^hile we Americans may pride ourselves, and I believe 
we do so with |>erfect justice, on our ability in tlie practical applica- 
tion of our profession in a business way, yet wo must have, il wo are 
to succeed in foreign countries, the broad general education and 
“savoir faire ” which will permit us to meet all these people on"an 
cqhal basis, whether socially, culturally^ technically, or in business. 

Before t^ng up, specifically, the question of the special qualifioa*^ 
tions of thto engaged in foreign work, I wish to touch very 

briefly on ceitain futidamental mutters necessary in the training of 
all engineers, and which have seemed to me to have been rather lost 
sight ^in the training of many of the young men, giaduates of our 
technical schools and colleges with whom I come in contact, the lack 
of which is especially apparent when the engineer is away.fromr> 
^ home. 




The training of our engineers in the mere teclmique of engineer- 
ing is generally good^f they have graduiited fronj a good school, 
but it has earned to ime that they are, often deficient in general, all- 
around culture and in tho.se elei^ents. of knowledge that go to' ms£e 
hp .the i^Uy 
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Many engineers who graduate from our te<*hnical schools are lit- 
tle better tjian skilled mechanics, perhaps with some little addcwi 
knowledge of the principles of chemistry, metallurgy, or geology, 
or the ability to calculate the strains and stresses in structures, but, 
lifter all, such a man is little more than a superskilled mechanic. 

The engineer, to be successful, must be a man of vision, must l>e 
a trained observer, and must be able to descril>c in simple plain Eng- 
lish in an orderly manner what he has seen. I.ret me emphasize that 
last sent^ce a little more — simple plmn English used in an orderhj 
manner. Speaking generally, our. engineering students can not write 
the Englisli language clearly and accurately, they can not arrange 
iV report in logical sequence, nor do they think in an orderly way. 
and, above all, Ihey lack a realization of the point of view of the 
nontechnical business man who is providing the money for the work 
they propose, or may be carrying out. 

Tt is my task to read from time to tirfie all sorts of reports — re- 
ports from junior engineers to their inunediate superiors, from these 
to the man in charge in' the field, from experienced chief engineers 
to the officers of a corporation, reports by eminent (consulting engi- 
neers, and it is truly astonishing how few really fill the bill. 

It is not to be expected, of course, that our schools and collegas 
will turn out men of 22 or 23 years of age with all the attributes of 
a man of 25 or 30 years’ experience, but 1 do think that some effort 
should be made, and I believe it should be made in our ordinary 
lower grade sch(X)ls, to instill in the minds of pupils and students 
habits of neatness and carefulness in all their work. Poor writing, 
carelessness in arranging computations, and poorly made figures 
are responsible not only for mistakes but for sloppy mental atti- 
tudes which persist for many years, often for the rest of the man’s 


\ oung graduate engineers also soeiu to lack, or to show a surptmT 
ing lack, of interest in the fundamental economic principles which 
move and keep going the affairs of the world in this modern era 
of complex civilization. It is probably true that most people 
lack this realization, hut it seems to me tl^at it is particularly neces- 
sary that the engineer should have a real knowledge and apprecia- 
tion of these principles if he is to convert the forces of nature to^,^ 
the use and benefit of mankind in an intelligent manner, whereas, 
as a matter of fact, he is generally so obsessed with the technique 
of his profession, or his time has been so fully occupied in acquiring 
it, that he has lost sight of those larger principles which are really 
a necessity to the true engineer. * , 

Take as an illustration only one instance,, the effect of modern 
transportation Qii the affairs of th^ world.^ The avera]ge person, 
imd many engineers, think of a raUroad as e^^many rails, so ; 
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ties, a series of bridges, tunnnels, etc.: the engineer of vision sees it 
as one of the greatest revolutionary agents for the benefit of man- 
kind which has ever influenced the world. 

The true significance of the transportation development of the 
last TOntnrv was hardly recognized five years ago; it is doubtful 
if it is fully recognized to-day, but it is only necessary to recall the 
statement so frequently made that the trcuien(lo\is conflict now 
drawing to a close has been a war of whole nations rather than of 
armies, to realize what a tremendous change transportation has 
brought about in only 50 years Since the Kranco-Pru.ssian war. 

Only a comparatively few years ago each coimuunity was for all 
practical purposes sufficient unto itself; it could usually live, whether 
trains ran on land, or .ships sailed the ocean, or whether they did 
not. To-day, as the result of the disni])tion of the transportation 
service of the world, the wh(>Ie Continent of Europe is on the verge 
of starvation and is threatened with a complete upheaval of its 
social system because men are out of employment for tlie rea.son 
that the products of their lalx)r can not be interchanged. 

Modern transportation made it practicable to produce great quan- 
tities of wheat in one area, beef in another, iron and steel in an- 
other, and so on, and permit their interchange so tliat the inhab- 
itants of each of these areas might do the work for which they were 
best adapted, or which the particular qualities or properties of tlio 
locality in which they lived made most profitable, and reap the 
benefits of production under tdic most favorable circumstances. 

Now, ]>erhaps' we may seem to be a long way from the training and 
education of the young engineer, but I wanted to give you at least a 
glimpse of the tremendous field he must cover ipid the wide ^ ision 
he should have if he is to be' more than the mechanic wd>o can huild 
a bridge that will not fall down, or find the mimb^ of acres in some 
back farm lots. 

Of course I do not mean to say that those facts to which I have 
alluded—of the effect of transportation on our modern civilization— 


are entirely unknown to engineering students, or to you gentlemen 
who direct their studies, but I would like to leave with you the 
thought that a real engineer should hhve this breadth of vision of tlic 
great significance of the effect' of general economic principles on all 
the activities of mankind, and if the .student is to develop this 
breadth of \ ision later on, his thougHls sliould at least be turned in 
this -direction while he is in school, and ho slnnild be taught there 
their importance as part of the engineer’s equipment, especially for 
foreign work. 

To avoid misunderstandings, it may perhaps be worth while to 
My that of course this training in' the broader principles of general 
‘ecbnbintca, hpweve^ far it may go, or however little it may be, does 
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not in tho lonst ob\iutc the necessity of tlu)i*ou^li trjiininpj in tho 
principles of the profession. Above nil iiiust the engineer'^stiek to 
fiicts, and facts of the coldest kind, and Ikj thoroiighiv gioiinded in 
basic principles. 

I am rather inclindti to think that the engineering training of 
1o-(lav looks rather to a certain siK'cialization, with a a iew to turn- 
ing out men who can actually do some one thing when they graduate 
whicli will ennhlo them to earn a salary rntlier than to the turning 
"lit of students thoroughly groumhar in the principles of their 
I'rofe.ssion. 

May I emphasize again the need of accuracy and thoronghnc.ss, 
the ability to read and write the English language jM-operly. the 
ability to do addition, multiplication, and di\ ision coj-rectly, the 
ability to set xhnvn a column of figures in order, to do straightfor- 
ward, clear, orderly thinking nbmit anything — these are -the e.ssen- 
lials, and I feel sure that greater attention to the.sc matters thixaigh- 
oiit the training, not only of tluj students in our college.s but tho 
chiklren in our schools, is of the utmokt importance. 

Xow, gentlemen, inv time is drawing to a close, and you will 
wonder why I have said nothing alHuit special training for foreign 
uork. I doubt very -niueh if any is nece.ssary. I can not conceive 
that the engineer I Inive pictured above should not be able to go any- 
, whci-c and juactice llis profession successfully. 

No man is jn-operly educated who docs not know at least one lan- 
guage other than his own. Pcraonally, I advocate the study of 
1 rench and Latin, but Spanish will also be very useful to Americans, 
and I would advocate tho study of a modern language .fi’om a native 
teacher for every child in our public .schools. A competent knowl- 
edge of one -nodern language might well, I think, be a i-equirement 
for entrance to a college or technical school. 

The engineer Avbo i.s to go abroad needs to have eertaiu mental and 
physical elmraeteristies. He must 'have a keen sense of justice and- 
fair play; h" must have no race prejudices, or, at len.st if he has, ho 
must learn to control them. He must he temperate, honest, con- 
seientious; but here again these arc only the virtues which make for 
success at home. .Of course at home he is within reach af help, 
sometimes; mdeiicndence and self reliance arc more necessary 5,000 
miles away from headquartei-s than they arc 500 miles away, but 
these qualities arc rather inherent in the man than the result of edu- 
cation, though ■ education may help. 

Summing' upl, therefore, let me .say-that aside froiii (he question of 
knowledge of a foreign language, the engineer engaged in foreign 
service nped^. little, if any diff^ent qualifications, that is, nualifica- 
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of the true engineer any ^v here. I emphasize again the need of 
tlioroughness in detail, orderly thinking and vision, combined with a 
general k;iow ledge of wcy’ld affairs, and ability to meet on an equal 
plane anyone from kings and primes tt^pre^ddents, ministers of State 
or captains of industry, and with this our engineers will go far. 

Chairman McLi-ux. 1 think I may say that I \oice the uiiuniinous 
sentiment. of this audience when I say that the paper which we have 
just heard read is not only very interesting but very illuminating. 
It evidently wtus wTitten by a man who was thoroughly acquainted 
with the business side, and with the usual difficulties which arise in 
bringing the teclinicul engineer and -the business man together, T 
have had occn.sion to know something of the work of the Interna- 
tional Corporation, and I know’ ^hat that corporation is one of the 
pioneers in carrying American trade and Aiucricun industry to'^all 
paruj of the world. 

Tho next speaker is Mr. W. W. Nichols, chairman of the committee 
on education of the American Manufacturers Export Association 
and assistant to the president of the Allis-Chaliners Manufacturing 
C^o., of New’ York City. 

We will now hear f^om Mr. Nichols. 

• Mr. Nichols. Mr. Chairman and Gentlemen of the conference, the 
chairman’s announcement, I think, furnishes a commentary indicat- 
ing the keen practical interest that business associations arc taking 
in education; that is, the svi^ematic preparatipn of the engineer for 
what he is expcctedrto do. I must confess that T feel a good deal of 
embarrassment and some hesitancy in presenting the few thoughts 
that I am going to present, particularly after listening to the 
splendid session this morning. I shall probably be guilty of sub- 
mitting to the consideration of gentlemen highly ijrained intellectu- 
ally many (deinontary thoughts. My ow'n thoughts are elementary: 
there is no qiie^stion about that. My only excuse is that iii presenting 
them I am trying to give omi)hu3is, perhaps by reiteration, to some 
of tho things that in my huiublo judgment lie back of w’h'at yon are 
trying to do for the industry in which I am very much interested. 




TRAINING OFJJHE ENGINEER FOR 0\^RSEAS ENGINEERING 

PROJECTS. 



By W, W, Nicqot-s, 

Chathndn^ Committee or» £duoaUoJt, .imcfitun ManufacttucrJi' hxftort AsBodation, and 
Aifietant to the Chairman of the AUii'Chalmen Manufacturing Co., Kexc York Citt/. 

Ai?%>ne who has followed. tho trend of liusiness thought expressed 
in our war and ppstwivr or rcconstructiou conventions of busineiss 
must admit the exalted position given foreign timle in our husiiiess 
r^djustinent. Though the habits .of provincial , liinUntipn^ 
in ^ localities, a prepondem 
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opinion looks iii>on forei{,Mi trade as riic .•.pecilic to alleviate many 
ills resiiltinp from war demands; in tke application American pricfe 
of nccomplishmeiit can lia\/e but one aim, namely, to promote a 
foivipi ti’ade l>y the Saiiu* tliat havt* spelt sucress so con- 

si)i(‘U()MsIy in onr domestic iminstrial* evolution— -the snme mana- 
gerial, exieilenn*. the same sales genius coupled witii fine emlnisi- 
K iisjii. initiiuive, and enterprise, the same con.-tnictive ability and, 
above all, tiie same engineering skill and foresight. 

"Hie rank of the engineer iji an industrial development which 
efTectuaily assisted the neeiis of the crnelest war in history and 
made the ( nitod States great , in the'estijimtion of the world, invites 
no comment: AincMican niaiuifucluring industry is to-day inainlv 
wiiat the engineer lias madb it. . ' 

To repeat, there is strong evidence tliat a [ireiiondcrant puhlie 
opinion commits us to loieign trade and ci>nse<|uently the fhivern- 
ment and private initiative are exhihiiing extraordinary diligence 
in organi/ing all sorts of measures to that end. ff onr l>est tlionglit 
be applied to the undertahiug, in which, to a I'ertainty, American 
enginvering will laithfully perform a <listingnisheil part, succes.s is 
assured, American industry and engineoring--i!ach depends on the 
other and neitlier can , attain its traditional success without the 
other. The character of the former may imlee<l he decided. i)> the 
(juality ol the lattei*, and this, education alone will iletenninc. ’ Suc- 
cess, it seems then, rests on engiucwH|>g cihication, and it Oeliooves 


us to ohooi» with care if it is to bo adecpiate to the task Indore it. 

In contemplating our achievements niuler oKl conditions wc may 
In? pardoned a feeling.of some satisfaction, and though our native 
disposition, inuler the incentive of the extraordinary o[>po]iimitv 
a free democracy alfoi'ds, asilires to bettm* things and e\er drives 
fov perfection, if our desUiiy involved only ]ne\var norma jit ie.-^ oui* 
course might be simple, our experience cotild ordain procedures, 
conlident that regular effects would follow easily mulerstood cause>, 
aud WM coiiUl expect a comparatively smooth progress uiuior an in- 
creasing knouTei’Jgtr-uiul growing ability in solving the problems 
of our life. Ihit war has torn iirecedents to slireds; it has not (»nly 
fhagged us (Hit of our complacent, self-suilicient career in shaping 
to our nat^flnfiml gi*(i>vtli an over-abundance of natural resources, but 
at the same time it lias forced us into altogether new and timmltuoiis 
conditions, frauglit witli perplexities to test to the utmost every 
faculty Aineri(;au opportunity and American genius has expanded. 

. We are gradually boginning to learn that we are bound to assist 
in soinething more than the physical rehabilitation of France and 
Belgium, *iis difficult as that will be; we ai^e conipelled to appi'echito 
that a ca^te^of thought .encompasses the globe which must needs be 
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tion, the aim of five vcai-s of frightfulness, seems to have evolved a 
curious juental warp in a (large population, a sad perversity that 
may prove an embarrassing factor in any plan of readjustment 
•society must organize, in which we ai*e certain to perform a. principal 
part. The active troublesome principle is mental, and education 
alone can cope with it. • 

I am trying to draw a picture of conditions as (lioy appear, con- 
ditions which must be considered in any training to-day for busi- 
ness administration in which engineering performs its important 
' function. We see a world trade effectually and forever supeisediiK^ 
the relatively simple domestic affairs formerly engaging our atten- 
tion. Such foreign trade as we have had was frequently an ac- 
cident, more often without .premeditation and usually without pre- 
paration. Now it is the yvhether wc would have it so or 

not. In much that has liappcned there is ample evidence that tlie 
United States has before it the greatest opportunity ever offered a 
nation to serve mankind, and by its service, to be abundantly ;o- 
warded, to influence the world for good. May it accept its op- 
))ortunity in the same spirit it ultimately did participation in the 
flglit for democracy, and apprehend fully that the late victory is 
but a step, that the democracy of trade—for trade is the one tangible 
expression of a nation’s life— may be after all the great structure 
tu I'cst on the foundation just laid by the Allies. 

I would have you feel that these reflections are distinctly pertinent 
to our fopic, because engineering ovei-sca-s projects as a conti’ol^ng 
factor in shaping the character of our enterprise will be hencefortli 
a part and parcel of our foreign trade, and stlch considerations 
sliould therefore underlie every educational process on its behalf. 

In a discussion of the technical requiremients in the training of 
engineers for foi-eign trade we may treat tlw subject as in two dis- 
tinct parts, one basic, the underlying principles of more or less gen- 
eral nature which shape the intellectual character of the student; the 
other, the composition of the curriculum which prescribes the course 
designed to develop mental faculties to meet special professional de- 
mands the futnre^ presents. I am content to leave to professional 
educators the determination of curricula, confident that they will bo 
guided by Ihe peculiar needs of each particular profession as in- 
dicated by a collective judgment in the many engineering associn^ 
tions, including such bodies as the Society for the Promotion of. 
Engineenng Education, all of which are alive to the matter. Permit 
me, however, to suggest that as tlie training of engineers for oversea.s 
^engineering, necessarily ^mplies a world understanding, the curri- 
Htulum must he design^ ^th this^feature distinctly in evidence, to 
influeh^:fii*st the teaching specialists who may lack cohe^p- 
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With youi; permission, therefore, I shall confine myself to the 
first division of our subject, and submit ta your consideration what 
appeal to me as two fundamental, ba^ic. ideas that should 1>ermeate 
every educational plan already instituted, or under contemplation 
in pur schools and colleges for engineering, which, for reasons given, 
"e inav expect licnceforth to be world-wide in its exercise. * 

In the first jdace, the distinction between p«re l^aiid '‘applied” 
engineering is rarely suggeste<l in any ( urriculum; in fact I wonder 
whether the distinction may not have been so diinly comprehended 
in onr.oducationnl institutions as to lead, in obedience to an* insistent 
demand, to the present attention given the business training of th^ 
engineer. Because time is an element of prime importance, pure 
engineering can easily l>e carried to the siime extreme in practical 
imsine^ that flic application of pure mathematics to applied en-; 
ginocring sometimes proves. Both arc intellectual means to an end’ 
not tlie end itself. The most dismal industrial failure I r^ll was 
induced initially by the abstractions of a highly traine^^ngineer 
^hich had no reference to that conimen ial' progress which all 
industrial life defends. I do not. depre^'ate theory as commonly 
undei'stood, in antithesis to practice, or the student’s mulling over 
abstract conceptions; on tlie contrary, T imagine that most great 
achievements of modem engineering are founded on the comprehen- 
sion of minds liighly trained hy concentration on abstract ideas, but 
as a habit this belongs to rare genius and should not be allowed to 
impede the efforts of the rank and fil6 engaged hr material pro- 
duction. 


Th^ businoKs training of the engineer merits careful attention to 
the cultural side-— a study of the so called hmuanities — because it in- 
duces that jiracticiil .sense son^iincs known as commercial instinct,, 
altliough Lfear too much inffj^nce can sbmetimes be atached to a 
study for what it contains rather than to its value as an intellectual 
jiractice.- It is well to keep in mind in oiu^^undergraduate educa- 
tion one great aiiivna^mely, the training of the intellect rather than 
the accumulation of data, which time^often proves much less im- 
portant, if important at all, than was supposed. 

Because the training of the engineer should be^predicated oa a 
vision that embraces the world I am ^nvinced tfie study of modeqi 
languages should hold a high place in every curriculum. The old- 
fashioned drill in grammatical construction, vocabulary, anH idio- 
matic expression in order to teach a student to read foreign works 
on engineering topics with moraor less case— rather less than more, 
usually— does not by any manneiNif means give him that sympa- 
thetip understending of a people’s mental and correlative 

aUnbu^ so necessary in all? trade relation:^ To; .»retahd4 ^ 
IMonle .i: j ^ . 


pwpie^jBtiiuat haveiromecoh^ 
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incidents of life. Even at liome^ ignorance of motive and inten- 
tions often induces niisnnderstandings and grave difference^ between 
us and our neigliboi^ On the other hand, between us and our co- 
operators abroad, a more dangerous ignorance of much besides mo- 
tives and intentions will certainly defeat every prospect^in foreign 
trade wc now entertain unless due consideration be given to that 
which offers the easiest means to the requisite understanding. 

1 am so strongly persuaded that what is needed in training for 
foreign trade service is u practical te.oching of language of a kind 
.to induce in the student’s mind reflections on racial differences in 
thought method that I wish to describe two of many instances which 
continually come to my knowledge to confirm my judgment. 
Furthermore, they are the rule and not the exception, and consii- 
tute examples of conditions decidedly detrimental to all foreign re- 
lations. 

Several years igo one of our leading manufacturing corporations 
executed a contract with Kussia which stipulated an acceptance of a 
manufactured article based on a careful joint inspection. Xotwitli- 
standing botli classes of inspectors were closely associated iu Iheir 
work, agreement seemed impossible until it was , discovered that 
differences in interpretatioft due to differdnt lines of approach and 
logic of 'procedure, in short, racial difference in mental processes, 
created misunderstandings that actually halted progress. This clever 
discovery suggested an easy means to har;nouize the differences, and 
thenceforth transactions proceeded with eminent satisfaction to all 
concerned. 

. A situation has developed md is developing now, incidental to 
the gontimied presence of our troops in France, which^ deserves our 
most oarefiU consideration. When our Army first entered France 
the acclaims of the populace. to' “ their saviors” very naturally pre- 
disposed both sides to the wannest friendliness. After the signing 
of the armistice^ however, more intimate relations under different 
circunrstances proved decidedly disconcerting.. Ignorance of lan- 
gtiage principally, combined with an incomprehension of many things 
•comiected with. French life, habits, and customs, business methods, 
particularly the French provincial proclivity to bargain, usually ^ 
• unfamiliar to Americans, opposed to a similar misunderstanding of 
the Americans on the part of the French, jointly conspired to disturb 
in a few weeks an entente cordiale of a 150 years’ gi'owth. Alrea^, 
with but a portion of pUr troops returned, the reputation given the 
French would astonish and grieve them. Liter, Men the majority 
of the two million or mfore of our citizen American Expeditionary 
, Forces' creftte throughout all the States^siich extreme prejudice, as I 
r^^ysel^him €m<k)hntered in; L have recently, visited, 
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eral measures necessary to further Franco-American trade reliitious? ^ 
This example is particularly pertinent to our ar^unent when we 
recall our old feeling toward France. 

It has been repeatedly suggested that close Franco-* American re- 
lations of every kind are easy of piomotion because both nations 
'/ have striven along similar lines for half a tsentury, which fiaturally 
makes for a similitude of thought. A similar form of govemni^ht, 
founded on substantially the same principle, would, in itself, cou- 
stitnte the principal factor in the evolution. To be sure, the Aoieri- 
can Nation has mucli the longer start, and under widely different 
conditions; the difference l>etween the absence of tradition and the 
pride of a tradition of inan3^-'C«nturies would influence progress as 
would also the difference between utilizing without hindrance un- 
limited natural resources for an isolated existence in the one (*ase. 


and, in the* other, adapting to daily needs, more limited resources 
often affected by a. propinquity of unfriendliness, if not actual 
antagonism. But the best^ intelligence in both nations recognized 
the growth of a more intimate iinderstaiuling than appeared else-- 
where, where there were equal differences in language. What I 
wish to note is that judges of (his c<jndition compreliended* th^ 
difference in view^mint: that comprehension inspired (heir faith in 
the future entente and induced an agreement of minds which accounts 
for the carli#’ attitude of the nias.se.> toward each (*thcr. Now 
comes the American soldier, and his testimony to upset previous 
calculations! 

In closing this brief exposition I wi>li (o affirm my confidence in 
that plan of engineering which, in the evolution of engineering 
talent, ^ cultivates a constructive imagination with a fine, sense 
o f pro port i on and va 1 u es, with an ab i 1 ity to paint comprehen-* 
sive perspectives expressing the best in American practice.' Ultimate 
success depends upon a full recognition of these effects as funda- 
mental. A lack of the necessary effort to thLsend in any educational 
scheme can only result in failure, in the light of our past lulvance- 
‘ment. Probably we agree as to this, and it would bo trite and quite 
needless to refer to matters so elementary were it not that unfortun- 
ately they are too frequently forgotten and ignored by our teachers 
in the perfoniiance of their high calling. 

Before our financial preeminence, a future dependence on our 
labor-saving, efficient, mechanical devices was explicitly indicated in 
hnttle-scarred Europe, and since our participation, the ^raordinary 
feats of iour American Expeditionary Force engineers in planning 
•and constructing \for a critical emergency have excited the admira- 
tion and astonishment of our allies. Our engineers^re overywliei^ 
needed in a hu^ i-econstruction; ; in truWit is- even mofe than this; 
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whole iiulnstriul communities liavc o])criiteil their lueclumicul plants 
under the compulsion of a terrible demand, almost, to the vei’ge of 
destruction, and this creates a dejuand far beyoml the borders of 
the devasted regions. This- calls for quantity production in skilled 
minds- ^ 

Consequently, our argumeut points to but one conclusion-^to meet 
our very definite responsibility iii this gigantic task our dependence 
will in the la^^ analysis be upon the ptescdencc and practicalness of 
our ongineei ingi teachers. 




Chairniiin McLfan.^ On belialf .of (lie conference I desire to thunk 
you, 31r, ^ii’hols, not in :iny ])crfirnctory 'avhv, but in ;ill sincenty 
of heart for (lie very aide, practical, and scholarly addre.ss you have 
jusf given ns. > ^ • 

, The next address will he hv Dr. Jenks, nienilicr of the Committee 
of Fifteen on Educational Preiiaratiou for Foreign Service, and 
Research Professor. ( Joveiniuciit and Public A'dniinistriUimi, }^ew 
"iork Eniversity. Dr. Jenks is a ihan, as you all know',^TiTOt only 
of a national, hut of an international reputation, and we shall hear 
* him with interest. 

» ' » 

.TRAINING OF THE ENGINEER FOR OVERSEAS ENGINEERING 

PROJECTS. 

1 ' y .7 OIK M I A 1 1 ^\V. Jenks, 

RCTra;r/i /it aoranmeni and PubUc AdmiuUtrafwn, \cw York ViUvcrttUi;. 

Mr. Cluuniiai\, Ladies, and GcutlciiKii, from the o])cning addrc^s 
of the chairmnii. ns well ns the ndclros.s jnk given by Mr. Nichols, 
it seems that there is urgency in this matter of the training of 
engineers. These problems of overseas engineering are immediate; 
so that this question is not only one for the universities whicli have 
to pi-epare \oung engineers who are eventually to take the headship 
of enterprise abroad, hut it is an immediate problem for our husi# 
ness men who have to select engiheers at the present time to send 
away to-morrow to head these enterprises. 

So I think we should 'consider, as Mr. Nichols has done, not 
merely questions of training in schools, bnt we should think also 
of the fundamental characteristics of the men wliom we may already 
have in hand. 

The very topic itself implies that we arc dealing in the first place ' 
with engineers trained in the old way and that, we wilhadd to that 
old strictly technical engineering training some types of business 
training.* We may atj|umo that many of our men who are gmng 
abroad will not have the additional busineffl training, and wo should 
^ MC what can be done to give them some idea, at any rate, of how 
can.naeet this need and meet it promptly. -It. -is fair, to as? 

i alt ^ V ^ ^ tv " ' -H. ' - - ^ 
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bilmc that the engineers in (juestion are men of ability, men of 
duiracter, men accustomed to accurate thinking. We are not deal- 
ing with boys; to a very considerable e.xtent we are dealing with 
mature men who are in the habit of thinking and who can take up 
new ideas promptly. Most of these engineei-s also, I should judge, 
are to be given positions ns managers of' the business. They are 
not simply for one department, heading a small division of it, but 
a large ))roportion of them must be general managers: they must 
liave an all-iound business training such as a managi'r of a business 
needs. 

The first charaeleiistic. I. suppose, would l)e this: That they iniiat 
have the business viewpoint. They must make theii- enterpi*ise pay. 
Tnless we arc cautious in thinking .along those lines we may ove'r- 
-cstiiuate the value of the’ experierfee that yiany of our school en- 
gineers have had in war work. The que-stion of cost was of en- 
tirely minor importance in connection with war work. It was a 
’ question of getting piodiletion and getting it quickly, and cost was 
entirely aside issue. 

In the new enterprises which \ve are nndertnkiiig now the .situation 
IS different. These enterprises must be made to puy. so that the 
question of careful accounting, of knowing what the -costs are, and 
h.ow they can be kept down, as well as how output can he produced, 
is something that must not be neglected. ' ’ 

The second point is one that was enipluisized very wisely by Mi\ 
(Inrdncr in his admirable presentation. These men are goiiig abroad 
into a new environment, dealing with officers of' the Government, 
hut dealing also with the ordinary workmen and the business men 
of all types. The consequence is that they must be men of a certain, 
social or diplomatic cast; they must be good mi.xcrs and good 
mixers in new conditions that they are not accustomed to; and that ’ 
implies a special type of man, if ndl a yrecial type of training. 

All of the speakers of the afternoon have referred to the hunuini- 
( ies as a type of study suitable for training engineers for this new 
work. I quite agree with that, but I think that most of us have 
not recognized that the study of business and the tniinin^ for busi- 
cf the word, as one of the humanities. . ^ 

A little while ago I, was asked to speak at an educational gather- 
mg^iipon the subject of the place of business training in a college 
^mirriculuin, and what was in the mind of those who prepared the 
l)rograin was the ordinary smaller college of the old-fashioned type. 

^ dlTiat part should the training for business 'play in a curriculum of 
th_at typiel It seemed to me, ns I considered the matter, that we 
might very well put training for business on a par with history, i^ith 
political, science, with -economics, wdh hteratiiro in the best sense ■ 



*’pf the.woi'd'as.one of the humanities. 
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My reason fur feeling that way is that suggested in one of the 
discussions yesterday. 

Let me contrast for a nionient the business man s work with the 
engineer’s work in the. technical schools of the enp:ineers. T 
member many years ago one of the distinguislied 
the country — many of you probably knew him— J. B. Johnson, at 
that time the dean of the engineering college, in Wisconsin Uni- 
vers^y, but. also a practical engineer who had Ix^en in the rrAvorn- 
inent employ for a long time. In speaking with ino in reference 
to the engineer's work, Dean Johnson said this: The ditfcreiuv, 

you know, between a ditch digger and an engineer is that the en- 
gineer digs the ditch accurately/’ And tli^it is practically the solo 
difference. The engineer is a scientific student 'who does h is work 
with absolute' accuracy, and, as we know, the engineers who havo 
dug our biggest ditch, the Panama Canal, arc looked upon as great 
men in their field. 

That conception u|Khe engineer is tliut he sliall do acciiratel; 
and well a piece of^Brk which has to do, not so much with men 
except possibly 'in the nandling of the workmen, but rather with tlie 
forces of nature, ifcn* might deal with the forces of nature 
splendidly, and still have none of the social gifts. But, on the other 
‘ hand, if you t^iko tlic nianagement of n business — T do not cure wind 
business it may be, whether a manufacturing business, or the manage' 
ment of a railroad, or of n mercantile business— -he has other things to 
keep in mind continuallj* ; and so this managing engineer of whom 
w’e are speaking, has these other things to keep in jniiiJ. contimmlly. 

Tn the first place he has his problems with his working men. In 
many cases they como from different nationalities. Tliey are men 
of little or no intelleetuaLtraining. They have all sorts of habits 
of thinking and doing. Nevertheless, he must get on witli tho^o 
pejople. He must get the work out of them in a way that will be for 
their benefit instead of their detriment. He must know this work, 
as has been suggested, and he must at the same time see to it that 
the health of his men is maintained. That is certainly n hmmini- 
tafian viewi>oint in the technical sense. It is a humanistic sttuly, 
if you like, of the lives and souls of the men he is dealing with* 

But another group of men he has to deal with is his directors. 
Tliere is a study of human nature from another viewpoint that I 
am sure has fully as much of a humanistic teiulcncv us the study 
of history. It tlikes a knowledge of practical psychology to direct 
pleasantly but firmly* a group of directors, your sup^rlprs in 
authority. 

. Then, again, he has the stockholders of his company to think of, 
because, after all, the dii'ectqj's largely act. upon his advice and the 
^^9 conipm|gv often ;^pt^nC^Mb 0 st .serious . problem. ; ^ 
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Many others can son, when the a< oriunl*mg period the* rear eomes 
aioutul and there is u surplus fund, that it luiplit lx- better to de- 
vote most of tlie surplus euriiings to imiu-ovinff the enterprise. That 
is a problem whether to do the wise thing for the enterprise from 
the buihling-up j^x)int of view, and ti\pi the earnings hack into tho 
business or to pay the surplus out in divideiuls. That is a social 
and ethical imobleni and rcalljsa very serious one. 

-Vgain. there are customers that want A-1 products at C-l prices. 
IVhat is the wisest thing to do with them? 

^Ve can see. then, that the manager of a business is dealing with 
II t\pe of problem that is liound to train him in the humanities, and 
in doing this type of work conscientiously and well, he is getting a 
training that is equal to Latin'or Greek or liistoiw or sibything along 
that line, and of quite the same type. 

Of course if we start early enough, and especially if the hoys have 
this point of view in mind, they can get a good many of those things 
m college. I myself laid it down as a principle that I have followed 
out in my own family, that I did not want my own boys to «'o to 
college until after tiiey had earned their living for at leak one year, 
and, preferably, by the work of their hands, Ix'cause I wanted them 
to get the viewpoint of the working man; I wanted them to know 
that they coiiM get their hands dirty and still be gentlemen. I 
wanted them to have sucli an experience, so that if later on they 
came into control of business in any way and were dimling with 
workmen, they could fed ns the workmen fed. Otherwisit they 
would not have the projicr syiuiial hetie attitude, and would not have 
the right training. 

• I have also found as all other teaeliers have, I have no doiilit, tint 
the be.st men in oiir elas.ses arc men who have to oiiru their livimr 
either teforepr after they come to college. Their liewi-oint is the 
right viewpoint. They were working for something that would ' 
'help them later on in life and they had the praetiral outlook on life, 
vliic'h every student should have. 


We should keep that outlook on life in mind. But also after men 
are out of college, in many cases they need to get this tiuiniug. 
If there is not-fta opixjrtunity for them to go to eollege and get 
personal contact with the teachers themselves, the men who know 
tlu'so .questions (and that by all odds is the Ixxst plan), there ara 
strll opportunities for men to get a large part of the tochniipic of 
tins training by reading. There are now i*eading cours<\s in husiiiess 
and good books on special phases of business, salesmanship, business 
organization and management, the way in which goods should be 
routed through a factory, and all' that sort of thing; sj^gthat a 
trained man, such as an engineer is, can. read up as a bov could not. 
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Most of these points have been toiuhecl uj^on either by Nichols 
or by Mr. Gardner, but I ^Yish to repeat sonic of thorn aiul to einplia- 
size some new points. ' « 

For example, when an engineer takes^ a job overseas he shoiiltl 
know the country to which he is going, and be should get time to 
make some special study of it. of the first things he ought to 

study is the character of the government of the country itself. It 
may be that he is going to some South American Republic; it imiy 
be (hat he is going to China ; it may be that lie is going to Russia. 
The prol)lein is an entirely different one in each one of those several 
countries. 1 have knoM ii some rather sad cxpcrionces of engineers 
who wont with great problems in hand to China and had no concep- 
tion at all of the typo of mon they Mere to meet with in the higli 
(diiiiosc officials, had no cmcoption at all of the way in wliich (hev 
ought to deal with thorn: and tlie coiis(M|Ucnce was tliat vorv sorkuis 
blunders were made. 

I have known othei’s to make blumleiss equHlly as great in dealing 
with Latin-Aiiioricans. The way of doing business with the Chine>e 
or the Lalin-Americun or the Russian is entirely different from 
that of doing lui'-inoss in the United States, and a large proportion 
of (he l)U"inc>s done by our groat American corporations, when 
they undertake these \v(jrks abroad, is through dealing xvith govcni- 
nients, not with private? business corporations. There ought, there- 
fore. to be a very careful study of the foreign govonimeuts and of 
the type of men they find in the officials of those countries, and .. 
the ways in which tliey should be dealt with. There arc other points 
n-idc froiy the poisonal cliariuteristics of the men. There are cer- 
tain phases of the legal side of the question in these countries that 
nml to be taken up. A man may very xvell think that he is living 
up to his contract, and find he is not, if he docs not know the laws 
of the country with which he is dealing. \ 

It may not be necessary to put any new emphasis upon the very 
great desirability of a man's understanding, so that he can speak 
it con-ectly and fluently, the language of the country to which ho 
is going. To niy mind this is not merely a question of the mental 
training of the man, althoiigh that is important, but it is a practical 
question, too. 

May I venture anotlier illustration in addition to the one given 
b}' Mr. Nichols? This happened to affect me most unfavofably 
when I first' went to CKina. I found after I had been there two 
or three months that my very conscientious skilled Chine.se inter- 
preter had used wrongly one word that came into use in connection 
with the work that I was doing, a w ord that gave a false impression 
to the Chinese officials with w'hom I was dealing, and it took loe 
inohthfi to overcome that felse iS|)pression. woied was the word^ 
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“ comptroller, ’ I was using the word “ comptroller ’’ iu the tech- 
nical sense -in which it is used here in the United States Govern- 
ment, when we speak of the Comptroller of the Currency— not a 
man who i-uns everything, but a man who is himself under the Sec- 
retary of the Treasury, under the Government, who has a certain 
routine to carry out with more or less discretion, of course, The 
Chinese character that my interpreter was using implied that the 
conii)trollcr was the man who controlled everything. lie would 
have hi his hands the l>ower of our Sccretai;^ of the Treasury and 
the President and Congress combined — and no wonder it made' 
trouble. But had I l^own the Chinese language Ss I\hould have 
known it, I could have avoided that difficulty. 

^ And similar tilings, of course, have come up with all of the coun- 
tries with •which we (leal. So it is of very great importance when 
"e are selecting men, if other things«irc^ual, to take the man that 
kiiow.s the language of tlm country. It will smooth things all along 
the line in his dealing^iot merely with the government, but with 
the ciistoms and with the working men ; and, luoreover, he can then 
lind out much more easily limn he otherwise could what the news- ' - 
p,ipeis think of luni, and that is often a very inijiortant matter. 

' Again, he shoi^ld know in a good deal of detail the cu.stoms of 
the country, the way, for example, in which wages are paid, the 
perquisites that go in many countries with many imsitions. Tlie pwplo 
have been brought up to them. They know nothing else, and if he 
attempts to impose some other g^’s'tcm upon them which they arc not 
familiar with, and to interfere with an ngc-long system because he 
thinks they are doing something dishonest when they have no inten- 
tion of doing anything dishonest, then he has great difficulty. 

Take, for e.xample, .the .agedong and much criticized system of 
. “squeeze” that wo find in China. It is perhaps a source of di.shon- 
esty in many individual cases, but, I venture to say, that in 9 cases 
out of 10 among the Chinese themselves, the squeeze is not dishonest 
ill the least. Nobody tliinks it is; there is no attempt to cover it up. 

It is just as legitimate as the commissions that arc allowed in our- 
owii country, where we send down some orders to Now York and 
the purchasing agent sends back the goods at the regular retail pri<M 
charge^ and takes out his commissions of 5 or 10 per cent. We 
might juSt as well call that squeeze and imply that there is something 
dishonorable in it as to attempt to fight against the s)'stem of squeeze 
m China, which, in 9 cases out of 10, is nothing more than the 
ordinary systems of commissions that we are used to here; only 
they apply them there, in places in which we do not apply them here. 

The same thing is true in every foreign country. They have their 
. bitsiness customs, and if we and our. men do not - understand themf, • 
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we shall be niisconstruiug them and getting\>urselvcs iiit^trouble Us 
cause we have misconstrued them, 

Again, our business immager should go rather slowly, I think. ij\ 
foreign countries in uttciapting to cliangc cusCbms. Many of tlio 
customs are bad. They arc not good from the business viewpoint 
at all, and they ought to be changed. Perhaps they must be clianged 
before business can really be effective. Nevertheless, one should go 
about that slowly. 

Let 1110 give an illustration, or an example, in running a railroad. 
I recall one railroti<l syvStem that I became somewhat fanuliiir witii, 
wliere the custom was, of course, to have a schedule of the hour niul 


minute wlien the train should start from the stations, but if a higti 
official (lid not happen to he ivady at that time the train would wait 
until he got ready. Finally, the custom grew to be that when the 
train got about ready to go the engineer would blow the whistle loud 
enough so that it could Lk^ heard all over the town; and this was a 
warning that tlie train would start in about liO luiuutcs. Then 
everybody \vas supposed to start for the train and to get there in 20 
luinutes, Tliose who did not would be left. But still, if one of the 
higher officials telej)honed that he would not he there right away, the 
train would *wait at least 25 minutes. A new American manager 
came, and decided to start all trains on time. Everybody, eKpecially 
the officials, was angyy and raised a row. He insisted, and the train.s 
did start on time, Finallv, when he fined the station master for 
waiting five minutes for him when he himself happened to be late, the 
people saw that he. was sincere and impartial, and that smoothed 
things over a gcx)d deal. Now the trains run on time and people like 
it, but there was serious. trouble at first. There was a custom of care- 
lessness about the way of doing things that had to be overeome. \\\* 
nmsLovercome tliose things, but we must give reasons why, and iuu>l 
work reforms through gently. 

I have already intimated in speaking of business customs that 
there may be a difference also in business conditions and ethics. I 
do not mean to im^jly that the honest American engineer who has 
very higli ethical standards should lower his standards; not at alb 
But he must understand the^ differing standards of the people with 
whom he is dealing, or else he can not get along and maintain his 
own standard anywhere nearly as efficiently. .If understands the 
people and knows the different standards, he can .gradually work 
them over to his own higher .standards, i nd it will be for his benefit 
as well as for the benefit of Uie country iiseiX. 

Attention has b^n very often called — althougJiki.tlvls applies more 
tO; the younger man — to the fact that a man going awuy froi'ii his 
h.Qine environment ; Into one that is. entirely different, where the 
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i-. likely to fiiul hiiu^ielf ’gradually slii)ping into u lower standard, 
'lhat is a most unfortunate thing, not merely for himself but for the 
country to which he has gone, in very many cases, The first and 
most important (juality of all is upright character, sound character, 
ail unchanging (letennination to do the right .thing. A man does 
not intend to slip when there is a little temptation. Nevertheless, 
m spite of all that, a man needs to be always on guard, liecausc' 
temptation is ohen so insidious that gradually, after a month under 
(hanging conditions, he will find that he has gone, without any 
special consciousness of it, further than he intended to. A man 
needs to keep on guard over himself, and when we are picking men 
wc should have that, thought in mind, and .sec that a man with sedf- 
control, power of sol f -mastery, is sent. , 

I was very miicli interested in what the cliairinau said witli refer- 
ence to the way in which we are going abroad into these new enter- 
prist^, and 1 should like to add just a word, because 1 think it is 
pertinent to tliis phase of onr discussion. 

A very large MUiuber of .suggestions that appear in the puhlii prc--,s 
at the present, time are with reference to the way in which tiie I'nited 
States must finanee Europe and must finance esiKicially the backward 
(otintries. And we ot^lit to do it. It seems that we ai>e planning 
to loan money to those count ties and take their securities in the form 
of iKjnd.s. The ( hairniaii implied— altlmiigh you did not say it. Mr. 
('hnirnmn.I thought you hud that in mind— that probably the wisest 
nietluKl for onr biisine.ss men to follow in financing foreign countries 
is to buy the enterprise, own the enterprise, or own the controlling 
share of the enterprise, at any rate, ami take the stocks instead of 
the bonds. Ln very many cases it would be much better for us, and 
it would even Le more lieneficial. relntively speaking, to the coimtrv 
itself. That is something which I think ought to be emphasized con- 
tinually in onr financial cindes. The mixsons. of coui-so, are simple. 

If the iiianagcnient is conservative, a trained American iimnageinent, 
tliere will be more profits to begin with for the .Vmeriean financier, 
and the imestiiient would be very much more secure than it would 
be otherwise. Then, too, if the enterprise makes money and goes 
ahead in n in-oper way, there is very little likelihood of political in- 
tcrferenco. Again, in the backward countries if we make those in- 
lestments in such form that^e are ourselves the mnnagere, that wo 
oureelves are interested in the profits whicli come from the enter- 
. prise, the profits will go back into the business there, and not be senP'. 
home, and that will help solve^the difficult problems of our .bnlanco 
of trade, very much better than’if we make a loan and bring the in- 
terest on it home. That plan will be more profitable to those coun- 
tries, too, bec'fuise the work.will be carried out in such way that we 
|<inn; pay b^tt otherwise; be paid,,wi.eieva^^^ I 
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Mhole level of their working clutsses higher than would be possible 
if we simply lent the money and they expended it ; and in a genera- 
tion, if you like, they may well be in a position where they can buy 
back control of the enterprise. 

It was along tliose lines that our Middle West was developed. If 
it luul not boon for tbc wise financing of this country in earlier days 
hy Lurohe — Knglaiid, h ranee, Holland, (lerinany, llelgiuin — in unr 
enterprises in the Middle West, we never should liave been able to 
finance Europe as \\\c did wlien the w<»r came. 

So wo shall improve the financial situation in jhose countries best 
if we arrange our plans in such a way that our engineers or our busi- 
ness juanagors control the Jmsiness there and give them the best 
modern administration (hat is possible all the way through. That 
is our duty, and I believe the American engineers are the men to do it. 


Chairman McLean. 1 think 1 may .say that in Dr. JenlCs address 
we have .seen a very fine example of the happy combination of prac- 
tical common sense and learning; and I want tcNsny in reply to your 
Jenks, that when 1 referred to the American invest- 


ments abroad 1 had in mind that we should bea>nie the managers 
and owners of the enterprises in foreign lands, and not mere mone}; 
lenders. 

We have finished the set program and we want to have a free-for- 
all discussion, and arc very ai\\ ious to h ear from some of the prac- 
ti<*al engineers hero. Some of 3*011 may have gotten the impression, 
as I did when Dr. Swiggett asked me a few days ago if I would not 
preside at this meeting., that those of us who had not had practical’ 


training as engineers or who had not had experience as educators 
would feel at a very great disadvantage in attempting to discuss the 
subject in the presence of these learned men, and I confess I did 
feel very much that wa}\ But Dr. Swiggett reassured me, and for 
that reason I decided to make the attempt. 

It is very, important wc should have some remarks by those who 
have had pi’ncti^'al expcrien,cc in engineering work. It is the only 
way we can really apply the various suggestions that have been 
inacb, per.haps the only way wc can get at the real viewpoint of the 
technical engineer. : r - 

We expect n number of those present to favor us with remarks, 
and I want you to feel perfectly J'ree in expressing yourselves upon 
any phase of the subject which you have in mind. 

In looking over some of the registration cards, I ^nd the name of 
Mr. Francis C. Pratt, vice president of the General Electric' Co. I 
wonder if he would not favor us with some practical observations. 

Mr. Pratt* Mr. Chairman^ 1 would very ha;ppy to do so, but I ^ 
JhaVo to leave on the 4 \ / . j ; * . ^ v. 
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I (lid not (*oiue prepared to speiilf upon this topic at all, and I do 
not have more than five minutes to devote to it. As a matter 
of fact, I luivc been associated ^vitll forci^ commerce since my 
youngest boyliood, at least, through my family. 

It is rather an interesting thing to note that, when Germany came 
out victori(ms from tlu* war of 1870 and undertook the rejuvenation 
of her industries, niy father .went to Germany at that time and 
(‘iitored into a contract with the Imperial Government for the ecpiip- 
nient of armories at Krfurt. Danzig, and Spandau, for making the 
first model of the Mauser rifle. This was pract legally the first ex- 
perience which German industry had with inUTchangcable manu- 
I'acture. 

lie installed in those armories everything from the ilrop fencing 
Jiiachinery to the finished gauges. ^ ‘ ^ 

Such great machine tool manufacturers as Ludwig Ixiewe k Co.,' 
tiie greatest in (ierinany, took those machines as models and repro- 
duced them. I his was the foundation, I am sure, of the modern 
machine tool imlustry of Germany. 

To illustrate the exactness with which the Germans copied those " 
umchines, I recalhtluit when first visiting Berlin in 1891, 1 saw in 

» L(H‘wc factory machines which appeared, at* first giniice, to be 
qf'Pratt k \\ndtney make. ' They had the same distinctive de- 
sign which had inai’ked our practice over a period of years; they 
also had a litle brass scroll-shapc(\ nameplate, the outline of \^hich 
had long been familiar to me.' When, lu^wever, T looked more tdosely > 

1 saw that it carried the name of ‘T.U(lw4g J^>cwe k Co.,'’ and not 
liiat of “Pratt k Whitney Co.” All o^ this made me realize the lack 
of engineering originality displayed by the Gerniim.s at tl\at time. 

Sin(*e then Germany has developed ability in designing machinery. 
Nearly op years ago thd compajiy to which I have just referred 


was a siuall company, uml the machine tool industry of this country 
was small in the aggregate. To secure and execute a contract for one 
and a half millions of dollRng^orth of machine tools for export was, 
in those times, a very unusuaTTundertuking." To-day, of course, the 
movement has broadened. 

.1 he company wjth which I am connected has recognized this by 
\ doing a thing wdiich I think is rather illustrative of what is going 
yn. Th(v company 'has participated in fonngn business for many 
.years. The ratio of its foreign to its total business is rather greater 
than* that of most concerns in its liile. It has selling companies in 
Australia, South Africa, and South America; it has manufacturing 
interests in Great Britain, Japan, and China* It has long main- 
tained a foreign department, but now, since the declaration of 
armistice, the Internatij^al General Electric Co.shas been organized, , 
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and all foreign interests, not oi^y selling, but also manufacturing and 
finanfial, have been concentrated in this new company. New blood 
has been put into this company. The former staff of the foreign 
department has been rethined, and men added here rfnd them; one 
of very high character and legal ability, and another, who is an 
astute merchant and h nsinAsp man. ^ 

We believe that in conce” trating our foreign interests in a separate 
company we are in a better position to deal (J^itely and effecttvtly 
with foreign problems tlian we possibly could^ if they wc^, as in 
the past, handled by a department of a great business. 

As far as the demand for foreign' enginmrs is concerned, tlie 
subject has, in this convention, been discussed and de.scribed in 
different woyds and in different ways, but all telling very much the 
same tali I speak very feelingly in regard to this matter, because 
for the better part of 10 years I spent at least' half my time traveling 
over Europe, from east to west and north to south. The day bus 
long since gone bv'When the American drummer can, with a pack 
oft his back, go to a foreign country and expect everyone there to 
speak hia own particular language and understand his mode of 
thought If there’ is anything that I thoroOghly beKpve in, it is that, 
if we are going to succeed in South American business, our represen- 
tatives should be men who are not oidy skilled in their own business 
affairs, but who also are familiar with the Spanish language, litera- 
ture, customs, and ways of thinking. If one should be fortunate 
enough to receive-’an invitation to dine at the home of a Spanish cus- 
tomer, he could then meet and talk with his host as a social equal. 

Foreigners are not gt)ing to continue to interpret Americanisms 
indefinitely. We mp^ tmt them lop a parity, and be their equals in 
a social,, as well as in 'a business way. 

The American ei^pn^ has high standing in his community ami 
in the gatherings in wthich we are taking part to-day, and justly so; 
he also has a high standing all over the world. I spent two winters 
in Russia nearly Sd-years agoi and then learned that the early, rail- 
roads there had bee^largely cohatrooted 1^ American engineers. 

At the second meeting of this series of CMiferencee, called by Dr. 
-I*jggett, there was present Mr. J<^ Hays Hammond,* whose repu- 
tation in the Sonth African mining industry is known throughout the 
wwld. Anmrica has been very fcntunato in ^ representation given 
her Iqr her engineers in the part, but to-day it is not a question of an 
unusually omnpeteht individual here and there; it is rather a ques- 
tion of numbers of wrtl‘edncated, hi^y trained uid mature men 
of sound understanding who will help caiiy our trade throughout 
the world. « • 
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Mr. IIARRI80N. I do not know whetlier I can add anything at all, 
Mr. Chairman, to what has been said this afternoon ; but theie are 
two or three things that the gentleman who has jiist addressed us 
has emphasized which lead me to remark that this gentfeman has 
certainly traveled beyond the boundaries of the United States, and 
. that he has been a close student of the conditions that exist beyond 
our borders. , 

.\mo^ the things which he has emphasized, and which, it occurs to 
mo, it is nec-essary to emphasize and reemphasize before men who 
are perhaps not personally familiar with foreign conditions, is the 
need of tact in all contact with foreign peoples. Their customs are 
ditferent from ours. Their methods are different from ours. Their 
sensibilities are often very different from ours; «The easiest way 
of gettmg in touch with foreign peoples is to learn their customs, 
their Ideals, and their manner of doing business, and the easiest 
way to get out of touch with them is to offend them, e\^n in the 
slightest degree, by doing what they may construeNts refle<-ting on 

fheir.custoins or their idealk / , 

• Province-in which I was at one time work(n<r 

in toe Philippine Islands, in recognition of one of the local holU 
flays, ^nt out a number of invitations to dinner. He was very 
anxious that eveiyone should be on time. It is. however, a common 
ciistoin in this region to name a dinner hour witli the e.xpectation 
that the fpiests will he politely la(e-an hour or two late in many 
(ases. \Vitli this custom in mind he put at the bottom of his invi- 
tations the little phrase, “American time," by which he intended to 
request promptness. Scarcely a guest came to that banquet because 
of the offense which that little phrase^-aused ! Being- prompt wius 
to the minds of these people, being rud^^rand their sens^ of propriety 

Another matter, ba.sed on the series- of customs which it is neces- 
sary to re<ognize, is that governing the “commissions’* that are regu- 
larly taken on labor and on commodities, and on other business trans- 
itions, commissions that look to us very much like petty graft. 
Howm-er, th^e customs must be accepted. If a man offers to sell oi‘ 
to deliver labor or to sell material, it will be found -that he is prob- 
ably charging His laborers, the men that he delivers, quite a con- 
siderable commission for finding them work. He may also be loan- 
ing them money and charging them exorbitant rates. If these men 
are not paid at the customary’ time and paid in cash, under the cus- 
toms^and conditions with which they are famUiar, it wUl usually be 

j n laborers on Saturday night at 95 cents 

^ the dollar and collecting for them on Monday morning at par. 

Thw 18 a tmurious rate, but it is a custpm of the country j 
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^ To us, tliese similnr practices look outrageous, but as they are, 
nevertheless, veiy much in vogue, and as anyone who endeavors to 
. abolish such practices finds himself 'disliked and in opposition to 
the men with whom he must deal, he must content himself to let 
such conditions gradually right themselves or he will find that the 
. opposition which he raises nullifies his usefulness. 

Another thing which the engineer in a foreign country often has 
to learn. to recognize as a necessity is the giving and the accepting 
of gifts of one sort or another. There are many places in this 
world where a man never thinks of asking a favor without bringing 
a nti. He may bring a bunch of bananas and ask for a hundred- 
dotlar favor, but it is the custom that he should so prepai'e the way 
for his request, and he feels that if the gift is refused he has been 
pei*sonally affronted. The gift should not influence any man s judg* 
ment in the matter, but if the gift is jvfuscd, the giver’s honor is 
reflected on, and thereafter the man to whom tlie gift \va^s,sent is 
looked upon with suspicion ! 

"A. great many engineers go to foreign countries and, with their 
American viewpoint, give wholly needless offense in minor matters 
of conduct of this sort. Really no man should lose his character h\ 
franklys while in Rome, doing those things which he must do if he 
is to be understood by the Homans, Character is deeper than that, 
and can, in all countenance, be as real under the Roman code as 
under the American. 

Above all; let me say again, perhaps^ a little more in line with 
the thought of the day, that diploimu y, finesse, and graciousness 
of approach are invaluable iii foreign trade. In this country wo 
known nothing whatsoever of the graciousness of manner which 
is instilled into the* foreign representatives of a large nugiber of 
. the European counti'ies. If you meet a frenchman in the Orient, 

* no matter what he may think of you personally, he is always tho 
soul of graciousness. He is always courteous. There is nothii^ 
which you can do which will make him discourteous to you short 
of a penional and an open * affront. Under all circumstances ho 
carries that gracious manner of personal politeness whicli is both 
■ the marvel to and the undoing ^f his American competitor. 

I miglit say in this connection that such courtesy is not a matter 
of natural characteristics. I do not for a minute thihk that tho 
foreigner is, at heart, any more polite or that he is more friendly 
‘or that in any way he is, naturally more acceptable to foreign natioiki 
than is the American. But he has a finesse, a graciousness of man- 
ner, and a tact, in approach which have been trained into him until 
^he neyer* forgets them. 

I mention this because these matters are largely matter of train* 
’ing. ' Grac^^^^ ^ personal 
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information, nor is it a matter, by any means, of j>ersonal feeling. It 
is largely a matter of knowing hdw to express one’s self in a formal 
and a pleasant nitinner. American universities coaid do their 
students no greater favor than to give moi’e attention to training 
along this line. 

A knowlrdpe of tlie limpniape of tlie poople among whom an en- 
gineer must work is also of importance. Take my own case: I learn 
language rather slowly, but pai-ficulai;ly in the Spanish language 
}K)liteness of phraseology is essential. Because of my poor knowl- 
edge of Spanish I fell into the habit of going into places of business 
and, translating the English into the Spanish, of saying, “ Will you 
do this or that for mo”? o^’ to find .that wherever I went t met a 
surprisingly cool arfltli^jj/on the part ’of the men addressed. My 
purposes were entirely proper; my attitude was entirely friendly; 
nevertheless, the requests were poorly received. But when I learned 
to say “ Hagame el favor “ Do nie the favor,” I had no further 
trouble! On such seemingly unimportant details a man’s reputation 
often depends. 

Another thing which is perhaps worthy of mention is that, from 
the standpoint of the engineer who is selling .American products or 
representing American interests in foreign TOUntries, especially in 
the Orient, the question of making a sale is not a question of going 
out and finding a man who needs a motor arid then showing him 
that he needs this motor and asking him to buy it. It is not at all 
liko^that! The man who needs a motor would lik*e to buy three- 
motors if he could find a means to pay for them. He fidly realizes 
his need, even overemphasizes it in many cases; so the problem 
with which engineers in these countries have to deal is not one of 
demonstrating a need and then inducing the one in need to satisfy 
that need, but rather, one of filling well-recognized needs under 
terms which can lie met. In>.hort, it is one of financing. In this 
country we very seldom realize that these foreign countries are piti- 
fully weak financially. Perhaps ^can illustrate this best by saying 
that there are towns in A.sia, towns of 40,000 or 60,000 or even 
100,000 popiilation which do not ha.ve ns much money in their banks 
as would be found in an average country bank in the United States, 
in a town of 1,000 inhabitants. Think seriously of what that means. 
The savings of these people are so piti^lly small that a hundred of 
them cannot accumulate what we count as normal for a single man. 
Of course they can not buy our products on the terms that we are 
accustomed tOj because these terms involve large reserves for bank- 
ing purposes; so, no matter how badly they need a motor, no matter 
how badly they need machinery of whatever kind it may happen to - 
^ be, no matter bow badly they need transportation facilitiesy they m ' 
^ , . to these thih^ unj^ theb i^aUation^ c^ 
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that they can be paid for in very long-time payments. The engineers’ 
problem then is not one of connecting the man who has something to 
sell with the man who has real use for it, but of developing a method 
of financing the proposition which will make it possible to efi’ect 
sale and secure payment from the ultimate profits to be derived fix)ni 
*the use of the thing sold. 

The promotion of railways, the promotion of pmwer developments, 
^the promotion of mills and factories and of all such undertakings 
must be accomplished with these facts in mind. Indeed, the ono 
reason, if you please, why the English have been so successful in 
their foreign ventures in spite of the fact that they are not as polite 
as other foreigners is that they have understood the problems in- 
volved in financing foreign ventures and have gone into these coun- 
tries with both money and machinery, and have erected their ma- 
chinery and operated it and then taken the profits. In other words, 
they have to a very large extent owned, or at least controlled, the 
businesses which were based on their sales of machinery and equip- 
ment If we will grasp this viewpoint in this country and will send 
our engineers out, not to try to sell something which people want 
but can not afford to buy, but on the other hand to put in the im- 
provements that will be owned and operated, or at least controlled, 
by ourselves in the interests of the country where they arc located 
as well as in our own interest, it will gr^i^j.v help the development 
of our foreign trade. 

Finally, the man who will gain success in a foreign land is the 
man who, knowing his business well and well grounded in the finan- 
cial problems with wliich he must deal, will take his character -there 
and adapt it to the conditions he finds, who will endeavor to under- 
stand the men with whom he deals, and who will, at all times, culti- 
Tate a diplomatic and a gracious approach. 

Mr. Follows. Mr. Chairman and Gentlemen, I took my stand 
here yesterday, and I am afraid I am going to be guilty of false 
pretenses now, because I am not an active engineer at the pre^^nt 
time, but I was for a number of years before I took up teaching 
work. 

I just want to say something thafwas put into my mind by Dr. 
Jenks’s splendid address. 

I had in my mind yesterday morning the ima^ of a canAs 
stretched over in front here, a large canvas; and on the desk was 
a program. At lunch to-day I was speaking of this image. I was 
the ^est of one of the visitors whose son is in the roorh here ^d 
who goes to Pittsburgh to-morrow. He heard about thjs cominer- 
cial engineering and wants to go over to Pittsburgh at once and 
. see for himself what we are doing at Carnepe Tech. 
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The fact that the coui-se in commercial engineering includes ad- 
vertising and salesmanship must be my excuse for tallring shop in 
this way. It is part of my duty to advertise Techi ^ 

As to the canvas and the picture that I have had in my mind 
since yesterday morning, I ha ve.6een. growing on that canvas a num- 
ber of lines and quite a number of dabs of color. I put my own 
little dab of color there yesterday, but I do not know where it is 
now. Others have added their sketchy lines and dabs of color, and 
I have been woT>dering what the picture was going to be like when 
finished. To-day somebody who was apparently in the same state 
of mind asked, “Where are we at? What are we doing? Wlrero 
are we going?.. What does it all mean ? ” 

There have seemed to be so many colors on the canvas, and so 
many sketchy lines, no particular picture, and I have been very 
much puzzled as to what the pictiu-e was going to mean finally. So 
I am very glad indeed that Dr. Jenks was placed bust on the pro- 
gram, because to me, absolutely, he has i>ut all those sketchy lines 
in their right places. He has got all those colois harmonized. H*e 
has given me a most wonderful inspiration and ciicoiii^agement with 
my own work, which, of coui-se, I am only striving to do. I am 
not trying to finish anything; I am only trying to^be^n something 
worth while, but in a most wonderfully encouraging and inspiring 
way he has completed the picture; he 'has brought those colors to- 
gether. Theie are dark place.s, as there should be in nil pictures; 
there are bright places, and there are clear places that have stars 
scattered about, and they arc still there to gaze at. Dr. Jenks talked 
about the humanities in a way that I wish I could talk myself, but 
I can not, the humanities of business ! That is really what we mean, 
I think, by commercial engineering. 

Them I am, getting on to that advertising line again! 

Commercial engineering at Tech differentiates lietween the ma- 
terially technical and the humanly technical. That is our idea 
about it. I do not know whether I am right in putting it that way 
or not, I was trying to explain it to a man who came to Tech 
about three weeks ago because he thouglit possibly he Wanted his 
son to come to Tech. I ‘said that on one side we liad the old-fush- 
loned materially technically trained man, and we had enough of 
those; we ought to stop trauiing men to do merely material things, 
to design machinery only or to design a bridge only; and we ought 
to train those men to design a bndge for use in ite proper place, a 
suitaile bridge. . . - ' ■ 


The point I have been trying to moke right along at Tech is this : 
It is not wise to try to train in four years or any number of years 
a man who is to be a designer or research man, to lead him along 
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for years as a designer or research man, and then make rise of that 
man, not as a designer, not as a research man for which he was 
trained, but for business. It seems to me that is a great mistake. 
To my mind the^ commercial background which we should give to 
the technicall}" trained' man is one that should make him a better 
designer, a better I'esearch man, a more useful, rational, sensible 
man; should put more common sense into him; that is to say, give 
him a background which will be a common-sense background. The 
business college of the past and the smaller business colleges of 
to-day are trying to develop business men, but they can give no 
real background of the big things of life. 

Is it not true that to-day we need in the busine^ world nien/v\*ho 
are familiar wdth materials? Because materials and material 
things, material apparatus, wonderfully ingenious apparatus, the 
inventions of great engineers, these wonderful material devices are 
in use. in every line of work, \Vc do not go into any factory now 
and expect to find things made by hand. 

At Tecli we give a strong course in account;^ncy. It takes the 
better part of tw’o years to go through^that <50111*80; our accountant 
insists that we must' enable our students to visualize industrial con- 
ditions before we begin to teach them accountancy. Otherwi.se, when 
we talk to them about overhead expense, distribution of expens *, 
classification of expense, tliey do not know what we mean. 

In I^ittsburgh wo have great natural advantages, that is, natural 
in this sense, that we have the factories, a great array of factories, ^ 
and there we take our students as sophomores, those men who are to 
take the course in accounting and commercial engineering, so that 
they may see the manufacturing processes and conditions. 

1 was very much interested in the suggestion^ made by Dr, Mann 
in connection with changes in teaching methods, with reference to 
the backw’ard plan, and I thought I w*ould just give yon an illus- 
tration of something I have tried out with A'ery great success in the 
study of wlint we call economic production. This subject is listed 
in the course. MTiat does it mean to the man w*ho reads it ? Very, 
very little, I have heard that sort of thing referred to to-day, and 
yesterday, too, as. though it w'ere nlnultt unnecessary to have a chart 
or a list of subjects. Yon can not get along without our list ; hut the 
list does not mean much except to the man who makes it, or to the 
man who is engaged in the teaching of the subjects. 

When I say economic prmluction,” it can not mean to you what 
it means to me. At Tech to-day economic piaoduction means that 
every week the senior couinaercials go into ah indxistrial plant for 
obsen^atioiial purposes and afterwards write n short paper. They . 
ate directed to go there not with the idea of merely gazing at things, 
they may things. . Often I hand a 
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student over to a workman in the plant and say, Stay with this man 
for two hours and find out all you can about him and fell him all 
yon care to about yourself.” A day or two later, an “experience” 
meeting proves interesting to us all. I have taken students through 
a idnnt where they make cold-dm>^n steel shafts up to 4i inches 
in diameter.. They would see the open-hearth pioces.s first, and I 
!::-.ve noticed .a peculiar lack of interest. They look at an open- 
hearth furnace, but they do not a.sk intelligent qnestinns about it 
So I revei-sed the operation and took the student first to the finished 
cold-drawn bar, and then took him to where, the bar is drawn through 
the die, and from the moment he saw the finished bar he began 
a-^king intelligent questions. When he saw the bar being pulled 
through the die he said, “How much does it lengthen the bar?” 
And the foreman said “18 inches, and reduces the diameter one- 
sixf,^nth.” “What is. that white stuff?” “That is lime, to neu- 
tralize the acid in the pickle.” “Oh. then there is a pickling proc- 
e.-s ? ” And so on. He sees the dipping in the lime immediately 
after the pickling process. We go to tlie next shop and we .see the 
square bar being put through the rolls to. make it round. By the 
time ho gets tp the open-hearth furnace he looks at it as a father 
might look at his own .son. He is very much intoixisted in that fur- 
nace. lie knows what it is there for, because he has already seen all 
the processes between it and the finished article. 

That experience helped me to appreciate morp fully what is meant 
by Dr. Mann’s idea— woj-king back from the solution to the problem. 

I do not know that there is anything more that I care to say 
e.xccpt once more to thank Dr. Jenks for the wonderful inspiration 
his talk has been to me. • « 

( hairman McLe.\n. I would like to hear from Dean Hotchkiss, 
of the Hniversity of Minnesota. 

Mr. Hotchkiss. I do not really think I haye very much to con- 
tribute to this .subject, Mr. Chairman. I come from the fre,sh water. 
M c get the foreign trade side of things last. I was very much 
interested, however, in addres,sing a group of business men at the 
Twin Cities last fall, a group of sales managers of some of the prin- 
cipal concerns in the Northwest. I was interested and somewhat 
surprised to find foieign trade appear rather early on the list of 
things about which they were thinking. I had never thought that 
wo should particularly feature foreign trade in our business course; 
We are in u region where domestic distribution is a big problem. 
f)f course we have our manufacturing; we have our flour mills and 
<nen steel mills, but the great factor in our business life is distribu- 
tion. wholesaling and retailing merchandise to a large agricultural 
; population. 
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But our business men are interested very distinctly in foreign 
trade. I doubt whether they have a ver^* distinct idea of just what 
they are going to do in the way of foreign trade, but it is in their 
line of vision. 

It occurs to me in this connection that possibly there is a danger 
in this conference, perhaps naturally, of thinking about foreign j 
trade too exclusively in engineering terms. Not being un engiiuHu*. 
but being a teacher of business, located in an agricultural section, 
that danger, if it be a danger, appeals to me perhaps more strongly 
than it would to others. 

It is very jjropcr that the engineer should come in for a large 
share of the educational work in developing this subject. Among iJic 
great things iVmerica has to offer, the greatest tiling, if^ nmrhinerv 
lor the development of other parts of the world. 

We can not afford, however, to think of foreign trade from the 
standpoint of one class of commodities. We need to appi-oach the 
subject from the standpoint of a survey of the things we arc bound 
to supply to tlie rest of the world, and the things we are bound to 
take in exchange. 

I think it has l>een an inspiration to all of us to mix togotlier 
and get each otJher’s viewpoint. Although the busine;^ schools 
proper are somewhat less developed than the eiigiiieeriiijj schools, 
they arc much younger; we feel we have something to contribute 
to the engineers, and I am sure we do right in being hold enough 
to make the assertion in public. 

Mr. Himes. I wish to a<l(l a bit of experience by way of developing 
a point that has been briefly mentioned this eveuiug. Reference 
has been made to the conflicting views of educatoi-s on the place 
of the humanities in our courses of study, and the view hijs_becn 
advanced that engineering and commercial courses are not devoid 
of the values most prized in the humanities. 

In 1910, ’the Louisiana State University offered a four-year course 
in commerce, leading to the degi ee of bachelor of arts. We took the 
position that such a course lacked none of the essential efements of 
a liberal college education. t\’e took the position that the man wlio 
worked on a problem in accounting, or he who worked on some exer- 
cise in the mechanical laboratory, was doing a thing that was as 
hiunanistic as that of Iho fellow who toiled over the conjugation 
of a Greek verb. To illustrate, there stands in one of pur office huihi- 
^ Ings a piece of ornamental iron furniture. It is a hat rack and 
umbrella stand combined. It was worked out by the boys in the 
mechanical laboratory. I have not seen or heard m 20 years a poem 
from our language departments comparable to this one in iron. 
It combines artistic grace and symmetry with the idea of seryice. 
l^e workmanucaiight a vision of . beauty, and.be wrought his. vision, 
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not in the language of words, but in a language of vivid reality 
that any human being of any race or tongue can read. 

So the workman who is inspired by the ideals of his chosen life 
work will weave those ideals into the products of his hand, and he 
will thus serve not only the material but the spiritual welfare of 
the human race. ' 

Mr. Dietz. Mr. Chairman, I think my experience during the last 
six years might be of interest to you. but may I ask that tlie remarks 
that I am now about to make shall not be recorded ? 

Chairman McLean. If you would rather not be reported, I will 
ask that no notes be taken of your reiuai*ks. 

(Mr. Dietz thereupon mldivsseil the < nufcrpiice. IiN remarks t.einj: unre- 
ported.) 

Chairman McLean. I wonder if anyone has a re.-olution or a 
recommendation that he would like to offer at this juncture. Are 
there any resolutions? 

Air. ruENEAURE. All’, diuirmau, it seems to me that this meeting 
ought not to adjourn without expressing itself ^relative to (he im- 
portance of this subject of engineering and commerce; so that the 
following general resolutions are proposed : 

It is tlie sense meeting that— 

(1) IndustH^and commercial development has createtl a denuiiul for men 
v.iili technioal enj;lneeHnjj training nnd iiuslness nitility. Miiiiuimturiiik iii- 
(luatrles.are seeking engineers to qualify to serve In capacities n*<pilrlug sound 
laisinoss training. Banks and brokers also nee<l men with business training 
mid the engineering point of view. This uood Is rapidly Increasing and bids 
fair to demand a large number of technically tralne<l men. 

(2) In order to meet this demand the economic pimses of engineering sul> 
JecLs should l)o emphasized wherever possible In onglneeriiig lust ruction. 
Thls'niny be done by emphnRlzlng the problems of values and co.sts In the 
regular technical work, and by Introducing or extending courses In gimepnl 
economics’, cost accounting, business organization, nnd Imsines.s law Into the 
engineering curricula. These amrses should be desigueil particularly to meet 
the needs of the engineering student. 

(3) The engineering pimses of economic subJtS^ts should be emphasized 

Vvljorover possible In commercial Instruction. Students In cnmmorclal courses 
siioubl als<> he given oi>port unity to take special course.s In the hiislc principles 
and practices of engineering so that they may understand In general terms the 
operntlon'of power plants nnd transportation systems from ihe englne^giug * 
iHtlnt of v!ey\ • 

(4) It is als4» urged uikui nil Institutions with departments in l•ngIntHu•!n^. 
and economics or commerce that they ctmsider some plan of coordination to " 
develop a course In preparation for 'those careers wherein training In the 
esstmtinis of engineering ami business theory and practice haw 1 hhm» found to 

!u‘ both helpful aud necessao** ' ' ^ 

These 'resolutions were drafted by the conference committee and 
am presented for your consideration. I hope Uiey will be adopted. 
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Chairman McLean, Is tliei'e a second to the motion? 

[The motion was duly secondeil.] 

Mr. XicfioLS. I take it. Mr. Chairman, that tliese resolutions have 
refei'cnce properly to the entire confeituce. 1 do not recall that 
there is any reference to the thouglit which I understood was made 
particularly this afternoon. It seems to me it is unfortunate. As 
I view the situation to-dav, tlierc is every probability that the UnitiMl 
suites will be a nation of foreign traders. For that reason it seems 
to me there ought to be some very definite reference to that fact. 

I tried to make clear — perhaps 1 did not do it — in the rather hasty 
presentation I made that that is a fact, and there are a gi-eat many ‘ 
people in the Unite<l States among the thinkers who accept it as 
a fact. The training of the engifuHM* who is going to perform^ tlio 
function of prime importance to all American industry sliould have 
some reference to fomign trade. 

For that reason, it secnxs to me, there should be a very definite 
reference in some resolution to these thoughts. The other thing I * 
had much in mind in connection with tliis was the one subject to 
which I perlmps devoted most attention, namely, the subject of 
modern language. There is no reference whatever in these reso- 
lutions to the study of modern languages. I think it is exceedingly 
desirable. 

Chairman McLean. Perhaps the uutlior of the resolution and the 
speaker will agree upon the incorporation of this suggestion. Do 
you suggest ait)’ amendment to the resolutions? 

Mr. Hi cniES, The remarks of the last speaker, Mr. Chairnkn, 
lead me to suggest tlie po^fsibilily that the last clause might be 11101 ^-' 
fied in this way. * ' ^ 

Mr. Jones. I have been a cureful listener during tlio entire con- 
ference. I do not believe the resolutions will meet the present situa- 
tion. I do not think any modification of our curricula will meet the 
present situation. It seems to me the l>ett(U’ plan would be to fol- 
low the same system that wc have had in preparation for the war, 
and that is to establish the short coui'se. The short course was suc- 
cessful at cantonments and successful in the various training 
schools. It seems to mo tliat for preparation of men to do this work 
abroad there should bo established at convenient centers or in large 
manufacturing plants or schools the necessary trained practical eu- 
gineers. This work can not bo done by students of the class of 1020 
or the class of lOlfl or of 1917. ThatSvork will have to be done by 
more experienced men. 

It seems to mo tho solution of it, for the present at least, is to 
establish short courses that will roun^ out the engineers wbo may be 
out for this worki; 
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- Chaiiman McLean. I am going to. suggest, if tricre is no objec- 
tioa, that the re.solution be rend again. I tliink some in the rear of 
the room dM not lieai* it entirely, 

Mr. TcRNEAcitE. [After again reading tlie resolution referred to.] 

I lealize that there is nothing in liere speeifically taking account of 
tlie discussion of foreign commerce. I would be very glad to liav5 the 
siieakers on that subject suggest a resolution, or, possibly, it might 
be provided in a sufficiently adequate inanner^bv inserting at the end 
of this fii-st puragraph, right after the sentence, reading “.This need 
1.S rapidly increasing and bids fair to demand a large number of 
■technically trained men,” the words “for botlr domestic and foreign 
conmierce.''’ 

Then+nake the last ji^ragraph to read as follows: 

It also nrped upon nil institutions with (loimrtmouts in onpinoorlnf; nn<l 
•ocimomU-s or conmuuTe that tltey consider some phm of coordination to develop 
n course in j)i-ei)arntlmi for those cniwrs wherelu luactlcal training in modern 
liinf:uape>i, in the essentials of oit;,dmH‘riil>; and hu.slness theory and* practice, 
have been found to bo both ht'lpfui ami m\.es.sary. 

The author I am sure, will I,e glad (o nccept those amendments if 
satisfactory. 

Mr, Nichols. It seems to luc lliose ainoiulments would be very 
pertinent to tiie discussion tliis afternoon. So far as I know, tliey * 
are atreptable. ' . ’ ' 

Chairman McLfwvx. I think the snggc'stions arc vei-y good and thiifc' 
the amendment snggested will meet the whole situation. If there is 
no further disens-sion I will put the question on the resolution. 

Mr. PoTTEit. I want to say in connect ion with the inodifical ions of 
•the resolutions 'that personally I am very much in favor of the reso- 
lutions ns they were Originally presented.. The tendency at the 
l)iescnt time seems to bo to eliminate foreign language from engi- 
neering coui'ses. I believe you will find that the iiiajoritv of the 
engineering scho^ils me considering very seriously tlie elimination of, 
foreign hinguuges, for the simple reason that we find that the amount ' 
of knowledge that is given in an enguiecring school in the matter 
of languages at the present time is of no value to the stiiddJit in hia 
future career; tftid, personally, from my own observation of th/study 
of foreign languages, I am very much in favor of eliminafing the 
required foi'eign langungc in engineering .schools. / 

It seeins to me, therefore, that it would be unfortunate if we sljpnld 
inelude in the resolutions a clause intimating that it is desirable to 
require the study of foreign languages in connection with engineering. 

Mr. Marston. I would like to ask that the last clAise be read 
again. I gained the impression in listening to it that it applied 
only to coui'ses. to be developed in a very few institutions, not prdi- • 
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nary engineering courses at all, in preparation for foreign trade, 
which would be a different thing from that discussed 1>y Mr. I'otter 
just now. 

[Mr. ^Turnenure read the resolutions referrei! to. On a viva voce vote the 
resolution whh unanimously n<lopte<!. The resolution as amended hiwI adopttsl 
Is printed in tills report us Appendix D.J 

Mr. Marston, I have been request^ by the special committee at 
whose request this conference was culled to present a resolution ex- 
pressing the thanks of the conference, including those of the e>)iti- 
jiiittee, to^the chairqien who have presided at our sessions and to 
the speakers oiitside'of the coinmittw who have comhicted the di'^- 
cu.ssLon. . ♦ 

I therefore offer such a lesoiution, that the thanks of tjic confei - 
ence and of the special connuittee be exteiulotl to the cjiainnen who 
have presided so efficiently at the four sessums and to those speakers 
not members of the committee who have so thoroughly ami so ably 
discussed the various phases of the topics under consideration. 

[Tiic resolution was HecondtMl. and on a viva vocb vote was udopted.j 

Mr. Lanosix)Rf. T wish to offer one more resolution, Mr. Chair- 
man, if you please, namely, that\he thanks of the members in atten- 
dance at this conference lx‘ tendeiwt^o the Commissioner of Educa- 
fion and to the conference toinniitteertn^-haring arranged this in- 
teresting program. 

I Tlie resolution was duly seconded,] 

Chairman McLean. Before putting the motion T desire to say 
that 1 very heartily concur in the re.soiution. 1 think it was a very 
fine conception to have projected this amT^nce. We have the evi- 
dence here of the importance of bringing together in conference 
business men and engineers as well as instructors in the various tech- 
nical colleges of the country, and I feel that veiT great benefit will 
be derived from the conference. 

rOu a viva voce vote the resolution was adoptetl.] 

Chairman McLean, Are there any other resolutions or papers of 
any kind? 

If not, I declare the conference adjourned. 

[Whereuiwn, at 5 o’clock p. lu. the couference adjourned sine die.] 


APPENDIX A. 

COURSES OF STUDY IN ENGINEERING AND COMMERCE IN VARI- 
OUS UNIVERSITIES— BRIEF STATEMENT OF PRESENT PRACTICE 
AND OF CHANGES CONTEMPLATED * 


University of iUabama (President George H. Denny, Mar. 13, .1919). A 
c^nnniittee conststinp: of the profoss^tr of e<*onomics and tlio deiui of enpineri - 
ing have arranged to intianiuce a si>ecial course in industrial organization 
to 1)0 given In (Conjunction with tin* engiiKHM’lng work. Student.s are advisf'd 
to elect special cotirses in ilie school of iu\v or in the department of ec onomics 
that will give to tlumi business training. 

University of Aj^kansns ( W. N. (lladson, dean, college of engineering, .Mar. 
1-1, 19U>). Present practice in ilu^ engiiUHcring college is t(» encourage and 
allow electives up to 8 hours in the department of economics. 

Lelami Standard Junior University, Califoruia (Chati, D. Marx, professor (*f 
civil engineering, Mar, 15, 1919). Owiug to elective s.vstem, no delhiite 
curriculum in the engineering C(>urses, Vvhich reciuiro, however, a common 
mallieinatical basis. Nothing to prevent u studeut In engineering from 
taking 15 to 80 units In business wonomics. The deiiartment of oeotioniics 
ofTer.s the following (courst»s to meet the wants of engimvrlng students: 
Accounting, bond values and capitalizatitm. corporation tintgice. inbor iirob, 
lenis. water transportation, and banking. First curricula sugge.stlon mu 


likely to be. adopted ; si^coud meets with approval, altliough not incorporat»Ml 
In engineering cotirsos, 'Nothing to prevent n student from taking a fivtv 
year comhIntHi englmwing'and commercial course. 

Throop College of Technology, California ( H. C. Van Hu.sklrlv. recorder. 
„ Mar. 19, 1919). OiTers a four-yeaif. (X>urse in (uigiiici ring and iH*onoini('s, 
leading to the degree of B. S, Pos.s||He for a good student to complete in 
five years one of the regular engineering courses and the engiuei*rlng .and 
economics courses. * 

Universil.v of California (I.Avster C, Uren, assistant professor of min lug, 
Mur. 17, 1919). College of mining has a ‘minimum of six units of busi- 
ness training and economies. Tn nietallurg)* there are two units; In 
petroleum enginoeriug, lliree; and In economic geologj-, none, A minimum 
of 8 or 10 units would he desirable 'for fining students. The groiuang 
of selected lists of courses In economics n<i desirable electives for the stronger 
studi‘fits seems .easily ]H>ssiblo. The engineering council may, within .*i ve:ir 
or so. favor the adoption of five-year curricula for nit of the engineering 
colleges. If this Is done, a combi nt'd tive-year engl peering and coniinerriai 
course might well be considered as an addition to tlio present curricula. 
University of Southern Culifoniift (U. D.^ Hunt, department \>f woimmic.^, 
Mnr. 14, 1919). Engineering students now tnke^nbont 11 hours of work 
in economics and commercial subjects. In respect to the five-year combim‘d 
'.course, tentatively recommends a four-year course, with suitable work in 
mnthemntlcH ami science, leading to the A, B. degree, with the fifth year of 
work oulmliiatlng tn the degrt'^e bachelor of. science in engineering. 

" ■ ^ I ■ 



‘ Universities Arranged alphabetically according to States. 
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SheflHMil Sclent! rtc Sc1uh) 1 of Yule Univei*sity, Connect Tent (J. C. Tracy, pro- 
fessor of civil eiigliu^rlng ami clminuan of the committee on engineering, , 
Mur. 21, lOli)). Coimnfttee on engineering at work on a i^w engineering 
curriculum eovniiig four years; undecided whether or not a prescribed 
course of study in commercial engineering shall be given. Practically 
certain, -.however, that courses in accounting, business administration, and 
similar f^oursos will bt* olTcr^l to students In their junior and senior years 
and more ailvauccHl courses in 'business ndminlsirntion to students in the 
graduate soIuhiI. 

Vnlversity t>f rioriila (,T. It. nenion, demj of the college of engineering. 
Mar, 11, 1919), Would Kmk favorably upon intrinlucing u certain number 
of lu>urs of business training into all engineering courses. Would not 
regard the provision of electives in business ecouoinlcs ns fi^slble in the 
four-year engineering curriculum. Would opiwsc having degrees including 
tlie name '* engini^rhig ” given by any other *brunch of the university. 
Would ghully cooiwrate in giving a live-year q)iubim.Hl engiueeriftg and eoiu- 
nuM’cial course. 

Georgia i>cttbol. of TwUnoK>gy (J. M. Wattei*s, dean, school of commerce, 
Mur. 11, 1919). Have already attempted something along the line sug- 
gested by the committee. Couiyua-ciul students have excellent opportunities 
for receiving a practical workiug knowlcilge of mechanical, civil, electrical, 
chemical, aud textile englm'cring, drawing and architecture.) 

Armour institute of Tt^huology, Illinois (H. M. Raymond, dean, Mar. 21, 
1919). The degree of bachelor of sclepcc is granted to graduates of Uic 
four-year courses In engiuwriug. In addition to recinired tH>Ullcnl science, 
psyoliology, and e<.*ouomics. the following subjects are also given to seniors: 
Bu.mness law, engiueerhig contracts tmd st>ecitications. and economics of engl- 
ni'eriug. Particular attention Is paid to si>ociticatious **tnd Contracts In alt 
tvur.'jes. A feature of tlie senipr work In power-plant engineering 1s the 
emphasis given the tiiiaiK-Ial study of llie problems lnvolv«M and the thorough 
grounding In cost accounting. 

University of Illinois ^I*resideut Ethmiml J. James. Mar. 14, 1010), The 
• college of commerce and business adiuiniairatUm offers curricula In rail- 
way transiKwtHtion and la Industrial adiulnlstratlon, each requiring 130 
hours f^»r graduation, with degree of 4)uchelor of science. One prepares 
men for work hi the opi'ratlng ilepartmouts of riillwnys and the other Is 
. Intcmled to moot the nee»ls of 0 )minerce students planning to enter the admfn- 
' Istratlvc or selling departments of Industrial plants. In the third aud fourth 
years there, are four optional groups of lechnleal courses. (Cf. catalogue of 
the Institution fdr full descriptlou of these courses.) 

University o^Notre Dame, Indiana (Mattliew Schumacher, director of 
of studies, Mar. 18, 1010.) All euginecrlug sludeuts at present carry a five* 
houg-coui’se in 'principles of mmomh*^ and nls6 a brief course in business 
Taw. At a special nu'ctlng of the faculties In engineering' and couftnereo, 
held on March IS, to consider tlie suggestions of t lip coAuuittee, it 'was de> 
cidoil to nftike the following offerings for the coming year: A four-year 
course in engineering administration, the student choosing n special line of 
engineering; a year In business adiuintstratlou to follow a four-year engineer- 
ing course or to be taken in three summer sessions. 

Iowa State College <Ansort Marston, dean, division of engineering. Mar. 27, 
1010), Di'velopmcnt of the group system of electives In commercial, engi- 
neering, started shortly before the. war, was Inferrupte^l by iSe .war. Ijavors . 
r^pirihg'' a . certain amount of commercial epgineering^work 
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ill all engineering courses. Favors introducing Into the priiicipai engi- 
neering courses an elective group In coinmercini engineering to the ex- 
tent ot at least two-thirds of a year. Thlnkp that a four-year course lit 
comujerclal engineering must wait for later development. Does not think 
that inyny students will take a five-year combined course. 

The State University of Iowa (William G. Raymond, dean, college of applied 
science. Mar. 12. 101*)). Three bemester hours In accounting or economics 
requlrwl in all englmK?ring t'ourses. In connection with school of commerce, 
Institution offered for two years two courses, namely, chemistry and buM- 
ness and engineering and business, the latter madje up of 61 hours of general 
suhjwts, 42 hours of engineering subjects, and S3 hours of business subjects. 
No demand for the course. Doubt if there Is any call for a fire-year com- 
i>ined course. A general engineering course now offered In connectlou with 
college of liberal arts. A student takes the regtilar engineering course for 
two yeafs and In junior ntid senior years does 30 hours of prescribed engineer- 
ing work. 4 hours of Erigllsh, a varying amount of modern language, and 
ilie remainder of GO hours us electives, preferably In the department of 
tvonoinics of the college of. law. .Not much demand *for- the c'ourse, (Norris 
Brisco, ■ head, department of econonflcs, sociology and commerce.) Be- 


lieves desirable a four-year conrse In commercial engineering. 

Kansas State Agricultural College (.A. A. Potter, dean, division of engineer- 
ing, Mar. S, 1019). .All engineering students take a three-unit semester 
course in economics and a one-unit course each In hualness law and business 
adinlnistratlon. Two units each In factory design and factory engineering 
are given to seniors In mechanical and electrical engineering. Total, nine 
. semester units. Doe^ not. believe feasible prorislon of 15 to 30 units In busi- 
ness economics on an elettive basis unless incorporated in five-year combined 
engineering and commercial course. 

The rnlversity of Kansiis (T. F. Walker, dean, school of engineering. Mar.- 
20. 1019). The minimum number of required hoars In business training 
favored by the adpiinistruUve committee of the school of engineering U six, 
to Include three hours Ip^prlnclples of economics and three hours in Indus- 
trial ndm^istratlon. Arrangements were made several years ago to allow 
Students to elect 20 to 20 hours In business eco|<gDios and other allied sub-* 
^ Just now steps are being taken to outline this plan so as to show 

what subjects would be cut from the engineering course to“ allow the Intro- 
duction of bu.slness courses. Believes It is Inappropriate for any school of 
commerce to offer u coijrsc In Industrial or commercial engineering. A school 
of commerce or on academic department of economics might prepare outlines 
of work for students In the college of liberal arts whereby su<‘h students 
might receive training la a limited degree In engineering subjects to supple- 
ment their business training. Institution not yet ready to make a definite 
statement regarding ^ five-year combination engineering and commercial 
course. Believes that catalog shpuld show a five-year cbtirse for men inter- 
ested in business or industrial engineering. • ^ ■ 

Tlie Johns Hopkins University, Maryland (A. G. (Jhrlst^, department of en- 
gineering, Mar. 18, 1019), Offers three hours in political economy through- 
out junior year and three semester hours in Industrial organisation and ^con- 
tracts In senior year, ^^econd half of machine design is devoted td, plant 
layout and arrangement and manufac|^uhing costs, and a part of course on 
power plants Is givep^ rate majdng. . ~ \ 

133«24‘^19 n • I 
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Massachusetts Institute of TechnoloK>*, MassacluLsettji (Davis R. Dewey, pri»- 
lessor of economics, Mar. 25, 1919^). The course in engineering administra- 
tion provide a tralnliig for men who*' expect to enter positions Lonceri u*d 

• with the managemuut or adiulnistration; of manufacturing, construction, and 
trunsiwriQilon' enterprises whlgh demand a knowledge of scientifle and en- 
gineering principles. It combines \vith instruction in^gcneral engineering 
studies In t!ie methods, economics, and law Of business. The course includes 
(1) the Instruction common to all courses, in literature, language, and his- 
tory, and in chemlstr 3 *, plij-slcs, and mathematics; (2) a choice of enginwr- 
Ing 'studies cluasitieil under three options: CivU engineering, mechupical and 
electrical engitHBm jngf cj ptfucal engineering; and (3) a selected grmii» of 
subjects in business and economics. While thi amount of lUue assigned lo 
engineering subjects is less than that prescribed in the other courses of the 
Institute, the fundamental subjects have been retained which will enable 
graduates to fill many of the t)Osltions open to engineers. 

Aplir()ximately (me*fourtli of the total time of the cuVricnlum is given to 
business subjects which are primarily cliosen so us to train students u> 
analyze commercial aud Industrial problems. In tiris group special euii)hasis 
is plaml ui>on accountlug, business law, the Industrial organization of so- 
ciety, and business management. The course in accounting Is dosigue<l to 
be of service to administrative officers In the analysis of accounts and titian- 
cinl reports, rather than to make bookkeepers, auditors, or accountauts in a 
technical sense. Business law tr^ts of contracts, agency, negotiable instru- 
ments, sales, and patents. Tlie two extended subjects of industrial organi*/.:i- 
tion and business mauagemem deal with tlie tinanciaf oi>erations of cori>ora- 
tlons and the conduct of busines.s from the standpoint of the indix^iai tsir- 
ployer. Among either subjects inclmled in the groui> of business smlies are 
banking, statistics, report writing, trausportation, and securities and iiivt^st* 
mentsi. (For more extendeil description, including' options In the sevfral 
engineering divisions, compare circular of Information of the institute, 191S, 
pp . 1 fi~TS- ) 

Tufts College, Massachusetts (Gardner C. Anthony dean, engineering .scluml, 
Mar. 26, 1919). In the fourth year a course In engineering ecotiomlrs and - 
business law is offert^d. A large amount of lime is allowed, however, for 
free election In other departments, so that esi>ecliilly during the senior year 
a student may intensify }ila sj)eelalty or broaden his course to u very just 
extent. (Cf. catalogue of 1019^20. which will give the recently adopti^I > 
new curriculum, a radical departure from the older courses given in the. 
engineering school) 

Worcester Polytechnic Institute, Massaehu.setts (President Ira N. Hollis, Mar. 

22, 1910). Offers shop management and elements of business law. 

Misalsslppt Agricultural and Mechanical College (B. M. Walker, director school 
of engineering. Jlar. 11, lOlO). Regular courses Include in senior year 
a full term’s work devoted to economics. 

University of- Missouri (Isidor Loeb, dean. Mhool of business and public 
administration. Mar. 25, 1019). The school of. engineering now requires of 
all students 5 hours in general economics. Prom 10 to 17 hours are now 
elective — mny. be taken In economics and commerce. The fuciiUtes In engl- ** 
ncering and business administration are now considering a plan whereby 
engineering students will be required to take a minimum amount of electives 
in economics or conm>eroe. The faculty of the school of business and public 
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specifiofltions. Enplne^^rlngr faculty bcllov^i* commit tee's second curricula 
suggestion best suited to local conditions. » 

Case School of Applle<I Science (Preshlent Oluirles S. Howe. Mar. 19, 1019). 
Offers to sepiors a series of 10 or 12 lectures on business: lias never given 
a course In business economics ; does not give a course in commercial or 
industrial engineering; is willing to consider a tive*year coml)ined engineer- 
ing and comnaercial course. 

Municipal University*^of AkronJ^Ohio (Fred E. Ayer, dean, college (tf engineer- 
ing. Mar. 8. 1910). Requires a minirmim of 8 hours In commercial work'll 
addition to 12 hours of economics. Uequlres further 3 hours of productive 
engineering and 3 or 4 hours of coordination, dealing largely witli thp busi- 
ness of production in the factories. fiflfei*s a four-year <legroe course in 
nmnufacturing pro<luction In cooperation with large local rubber factories. 
With this exception, nil engineering courses are tive-yenr part-time coiirsea 
^Oklahoma Agricultural and Mechanical College (H. W. Moorehouso. dean, 
school of commerce and marketing. Mar. 26, 1010). None of the students 
In this course elect work in engineerlngr Englne<"rlng students, however, 
are required to take principles of economics and laws of contracts: In addi- 
tion to civil engineering, students take city e<‘ononiics. 

The University of Oklahoma (T. Bruce Robb, acting director, school of public 
and private business. Mar. 28, 1910). After this year all engineers will l>c 
required to take five houi*s In elements *of economics, Including business 
administration and accounting. A two-hour elective course will be ofTere<l 
In cost accounting. 

\ Lafayette CoUege, Pennsylvania (Fred G. Alien, secretary of engineering 
council. Mar,. 18,. 1919). The policy of the engineering council, In revising 
(be engineering curricula for 1919*20, has been in part to increase the nmn- 
\ her of elective hours and to remove the restrictions In the choice of elective 
. subjects. This elective system fully meets the committee's second curricula 
T suggestion. "There Is a minimum requirement of 9 credit hours In business 
economics for civil engineers and 15 creillt hours for electiicaU and me- 
^•Kanlcal engineers. By the use of the elective system, these mlnlinum re- 
Quirements may be locronsed to 21 ami 27 cre<lit hours, respectively. 

. Leugh XhUversIty, Pennsylvania (President H. S. Drinker, Mar., 14, 1910). 
'nhe new schedules show a marked Increase In the required number- of term- 
hckirs devoted to business subjects. 

Swaif^hmore College. Pennsylvania (0. F. Blessing, professor in charge of engl- 
Qg, Mar. 8, 1919). SlxUiour requirement In economics for all engl- 
: students, who tnny. however, elect further hours In this department 
At -p^fesMt interested lir outlining a course ^n Industrial engineering. 

Brown EnPerdlty (James A. Hall, assistant professor of mecbanlcul engi- 
peerlnA Mar. 11, 1010). All students take a fundamental course In eco- 
nomics Ip sophomore year and engineering economics in senior year. In 
addltlon.Wudents may elect accounting and advanced economics. The com- 
mittee's sewnd curricula suggestion could be adopted by arranging spectal 
courses. 

Agricultural a^^d Mechanical College of Texas (J. C. Nagle, dean of engineer- 
ing Mar. 17, 1010.) With next year only oae three-hour semester coarse 
In fundamentals of economics will be required In most of the technical de- 
gree courses: business organlxation to be offered ns an elective. Offers 
also a twc4ionr semester course in contract law and specification writing 
and devotes some time in one or courses to management engineering. 
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Fnlv^^ty of L'tub (Joseph F, Merrill, dicector schools of mines ami eugt- 
noertn)?). All the courses In engineering to be changed this yojrr In order 
to i>onnlt the introduction of a two-hour course for juniors in spring term 
in engiueering economics, nnd a three-hour course in business in spring term 
af senior year. A four-year course In commercial engineering will Ik* offered 
whenever there is sufficient demand for it. 

Virginia Polytechnic Institute (S. U, Pritchard, dean of the engineering de- 
partment, Mar. 22, 1910). No course is offered iu either commercial or in- 
dustrial engineering. 

Norwich T^nl'verslty, Vermont (Arthur E. Winslow, department of cTvll en- 
gineering, Mar. 2-1, 1919). Believes that committee’s first curricula sug- 
gestinii should be adopted. At present offers six semester credits in sopho- 
morje year, thret^ in junior, and three In senior, covering economics, business 
tinnnee, udininlstrntlon and management, aud cost accounting and estimating. 

West A’irginln Thiivcrslty (C. R. Tones, dean, college of engineering, Mar. 7, 
1919). f^nirse in Industrial engineering, with emphasis on the commercial 
.'iide, has Iveen In contemplation for some time. Has been taking care of the 
sltuatlnn in regular median icnl ongiiKHwing curriculum by allowing sub- 
stitution for those who expect to enter commercial work and also through a 
five and six year combliie<I engineering and scleuce course, 

Marquette T’-nlverslty, Wisconsin (J. C. Pinney, Jr, dean, college of applied * 
EH'Ience and engln^ring, Mar. 20, 1919). Oflfers a required course in busl- ^ 
ness administration. Provides for a minimum of six units in et*onomi(‘s 
and is contemplating more on elective basis. Offers a fifth-year electee 
course in industrini engineering, including corponttlon tinanc'e, business ad- 
ministration, accounhng,,etc. 

University of Washington (E. B. Stevens, executive secretory. Mar. 10. 1919), 
Prodsion is uuide for business law, and for n certain amount of doctives. 

A large number of students elect courses in economics, 

ITownrd University, Dlsfirlct of Oeliimbia (Harold D, Hatfield, director, 
school of applied sciences. Mar. 22, 1919). Students are receiving In seutor 
year courses In ct>nimerdal law, busluesa mnnagemeut. Follows the e'en!- 
inlttee’s fourth curricula \sug^estlon. 


4 


T.etters from the following were received subsequent to the committee con 
f (‘pence of March 31 : J 

Massachusetts Institute of T^*chnology (President Rlchnnl Madaurin, Apr. 28. 
1919). The Institute Is much Interested In the prjjhlem of commercial engi- 
neering and after *4 he war the faculty showed Its appreciation of the grow- 
ing Imixtrtnme of economics In the field of engineering by doubling the 
amount of time formerly given to economics In all the engineering rurrlcula, 
T'nlverslty of Colorado (Frederick A. Bushee, director, college of (‘onimerce, 
Apr, 12, 1919), No courses In economics or business training are required 
of students In engineering school. The possibility of n combined course In 
engineering and economics for the training of city managers has !»een dis- 
cussed. 

Maryland State College of Agriculture (T, II. Taliaferro, deun, division of 
engineering, Apr, 4, 1919). Offers a thre»-hour course for, one year In 
economics and the law of contracts aud also some Incidental lectures per- 
taloing to business mattess connected with the practice of engineering. 


■ 
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Vnlverslty of South Dukotu (I^ E, Akeloy. douiu college of engineering, 
Mar. 31, 1010). Keiiiiires one term of (»couomfes In soi>Iiomore year ami 
speeiticatlons and contracts In senior year. CouBiderH of vital signiikann* 
the proiKJsition to coimtruct a oourst* In coimnercial engineering for the prepa- 
ration of engineers with business tnilninK. 

University of North Uakota (hi. J. JUubeoek, dean of the engineering coUege.s, 
Apr.-T)^ 1019), Has t)tTertMl for three years a cpurso in gemTal t*nglneering, 
'providing about (iO iK*r cent of the work along fundamental subjects in 
sc'ioneeR, matliematirs niiti terindcal (Migiiieering. and about 40 per cent in 
subjects relating to l)otli bus^iess ami (*ngineering careers. Can give a tivtv- 

* year comblne<l course in engineering and commerce, wliicii woultl eiubtHiy 
likewi.se the oomniitttH?*s lirst and sm>nd curricula suggestions. 

Unlver.sity of North Carolina tit II. Daggett, profe.'^sor of electrical engineer- 
ing. April 21, 1019). Clonteinplates a course somewiiat along the linos sag- 
ge.stetl in tlie committo(‘*s rei><>rt. 

T'nlversity of Wisconsin {V. IC Tiiri^ure. dean, college of mechanics ami 
engineering, Apr, 2, 1910c The only required study is a four-hour cour>e 
in elementary econoniltrs in the civil and electrical engineering courses. 
Mn ny enginc*orlng students elect courses In departments of tvonomics amt 
commerce. 

College of the City of New York (President S. E. Mezes, July 7, 1019). Has 
had under consideration for n long time u more coherent arrangement of tlie 
cH>urses now offeretl In husiaess and engineering, so that they may lead to p 
distinctive degree. 

Massacliusetts Institute of Tcdmology (Davis R.‘ Dewey, July S.1919). Dt'- 
mands for the graduates in our course? in engineering udmlnistration an* 
increasing. Tills is an index of the current Interest In the bubjtvl. 

The Tulane University of Louisiana (President .V. B. Dinwiddic*. .luly 3, 1919). 
May count on full cooperation in promoting the proper business training for 
engineers. We have now under cu aside rati bn a revision of our engluwring 
curriculum wdth this end in view and the new curriculum will Ik* put into 
effect as soon as we can tinance the new cotirse. 


■ / 
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LIST OF UNIVERSITIES AND COLLEGES WITH COLLEGES OR 
SCHOOLS OF ENGINEERING.*^ 

Alnimnm PolytiM'hiiic Tnstitnto. 

I'liivcrsity Alnhnma. * 

Universii;- of Arizona. 

I'ulvoV' ity of Arkansas. 

I'nivorsity of CiiUforuia. / 

I'nivorsity of Southern (’alikornia. 

Ttir(Mip Oolloj'o of Tocrinolo<;\ . Callf<trnia. 
rnivei'slty of Santa Clara, C’uUfornia. 

Lelaml Stanfoial .tunior I’liivorsiiy. ralifornia. 
raiversity of C’oI<»ra<lo. 

(’olovmlo College. 

t’olorado AKrit'iilfui'al C’ollo;:**. 

Stiitr School of Mho'S, Cohn-jHlo. 

SlietheUl Scientitic Soliool (^‘alc Unlvor^^ity >, rniim‘<ticut. 
holawaro ColloKo. 

C’atliolic University of Anu*rira. District of rtihinil)ia. 

UeorKo Washington University. District of UoliiniI>ia. 

Howard University icoloriMl), District of Coimnbia. 

University of Florida. 

University of (itH)rgia. 

CJeorKiu School (>f TtH'hnology. 

University of Idalio. 

Armour institute of Technology, Illinois, 
l.ewls Institute. Illinois. 

Northwestern University. Illinois. 

U'nlversity of Illinois, 
i’ardue University, Indiana. 

Itose rolytechnie Institute, .Indiana. 

University of Notrt' I>ame» Indiana. 

Valparaiso University, Indiana. 

Iowa State College of Agriculture and Mwlnmlc Arts. 

' State University of Iowa. 

University of KaiisaK, 

Kansas State Agrieultura! College. 

University of Keutuek,v. - ^ 

Louisiana State University and Agricultural and Mtslmuioal College, 
Tulane University of Ijouisiana. 

University of Maine. 

Johns Hopkins Univer^t^, Maryland. 

Miiryluad State College of Agriculture. 

Harvard University, Massachusetts. 

Massachusetts Institute of Technology. 


'With addittoDS taken frt>m Bulletin, 1918, No. 86, XT. 8. Bureau of RdiicfUlon, pp, 
llO-Un, Educational Directory. , 
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Ix)well Textile RcIkhiJ, 

Tufts (^ollepo, Mnssnohusoirs. 

Worcester Polytechnic Institute, Mas<adiiisetts- 
I'nlversily of MidilpwK 
I'niverslty of Detroit, MIclil;:nn. 

Mlchlfran Ap:rlcu)uiral College. 

Micbipin College of Mines, 
rniversity of Minnesota. 

Jlississippi Apricullurnl nml Mcrluuilrjil Collt'go. 

Tniverslty of Mississippi, 
rniversity of Missouri. 

Washington University. Missouri. 

Montana College of Agiioulture aixl Mocliiinir Arts, 
rniversity of Nebraska., 

State rniversity of Nevada. 

, New Hampslilre College of Agriculture nml Moclionie Arts. 

1 >artinoutl^ College, New Hiimpslii re. 

Kutgers College, New Jorst*y. 

Princeton University, New .Jersey. 

Stevens Institute of Technohtgy, New .Tevsev. 

University of New Mexico. 

New Slexlco College i>f Agriculture and Mctlmnic .\rts. 

New Mexico School of Mines. 

Polyteelinlo Institute of Brooklyn, New York. 
rorn(*ll University, New Y*ork. 

College of the City of New Y'ork, New Y'ork. 

Columbia University, Now York. 

Clarkson College of Technology. New Y'ork. 

JIanhattan College, New Y'ork. 
j . Now York University, New York. 

Syracuse University. Now York. 

Ilenssolaer Polytwhnlc Institute. Now Y"ork. 

University of Bochestor. New Y'ork. 

Union College, New Y'ork. 

University of North Carolina. 

North Carolina State College of Agriculture ami Engineering. 
North Dakota Agricultural College. 

University . of* North Dakota. 

University of Cincinnati, Ohio. 

Case Sch(H)) of Ai>pllo<l Science, Ohio. 

Ohio State University. 

Ohio Northern University, 

^Innlclpal University of Akron, Ohio. 

St. Mary’s College. Ohio, 

Toledo University, Ohio. 

University of Oklahoma. . 

Oklahoma Agriniitnral nml Mechanical College, 

Ort'gon State Agricultural College. 

Uafnyette College, Pennsylvnuln. 
g renusylvania College. 

Ruokuell University,. Pi;nDs>ivnnIa, 

^ ptvxel Institute, Pennsylvania, 
iUnlveiiilty of Pennsylvania. 
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^ runioglc Institute of Tedmology, iVnnsylvania, 

Vniversity <tf Pittsburgli, Peiuisylvmiia. 
l.rliigh I’niversity, Pennsylviiniii. 
iviinsylvaniu State College. 

Pennsylvania Mliltaiy College. 

Swarthniore f’nllrge, PeiLUsylvnnla. i 

Villa nova Collegcv Pennsylvania. 

Ithodo Island Slate College. 

Ilf(»\vn T'luversity, Itho<lo Island. 

1 he Citadel, the Milltui’y College nf SoutU Carolina. 

Clemson Agricultural College, South (’arollna. 

South Dukolu State Ci>llege of Agriculture and ^^e^hllhIc Arts. 

South Dakota State School of AMne.s. 
rnlverslty of Soutli Dakota. 

I'niveralty of Tennessee. 

\;n)derhilt University, Tennessee. 

.\grienlturnl and Meehaniral Co]|e;:e of Texas. 

Kii*t‘ Institiite, Texas, 
rnivoralty of Texas. 

I'niverslty of Utali. 

l iiivorsity t>f Vennotd and State Agricultural College. 

Norwich University. Vermont. 

\ irglula Agricultural and Mechanical Ctdlege and Polylechulo Institute. 
I niversity of Virginia. 

\'irginiit MllUary Institute. ^ 

iVashIngtou and I^e ITnivcrsily, Virginia, 

State College of Washington, ' 
rn^rslty of Washington. 

West Virginia University. 

Pidverslty of Wisconsin. 

MaiHiuettc l.'ulverslty, Wisconsin, 

University of Wyoming, 
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LIST or DELEGATES. 


Bakur, Van K., Supi*rvlsinK EncliuMT of ('onstnictioo* Dupont Circlp*. Wash- 
ington, D. (^ 

Baldwin, Aiitort Ij., (h*m*rai Al'ciu. Nonh\v(>sr»*rn Mutual Life Insurance t'o., 
Wasliingtou, I>. (\ It(i»resontlng Washington Soclot/ of Knginoors. 

BaiMie.s, A. F., Doan of iCnginoering, Nt*w Moxlco (.'ollogo of Agrioultnre aiM 
Mechanio Arts, Statt* Follcgo. N. Mox. Itcinvsenting suim*. 

Bawdon, \V. T.. SiH*ciiill>f in Iinlnstrial I-liiucntioo. Buroaii of Education, Wo'^li- 
Ington. D. C. 

Bell, Spurgeon, Deimrlnionr of Hiisincss Ailmliiistration, I'^nivorsity. of 1‘fxas, 
AustinJIpex. Uoprosonting sani'o. 

Ben Ills, Charles I\, Assistant Manager, Dn(ler\vrin*rs* Assoeintlou of District of 
(?oluml)iii, W'ashlnglon. !>.' (*. U(‘])res(*ntlng _National Fire I^mtectioti 
Association. 

Borg, Ernest J., Professor of Klo<*trIenI Engineering, Duion College of Schenec- 
tady, .N*. Y. Uepfesentlng same. 

Betts, Pbilnmler, Cl^ef EnglnetM*. State of New .Teraey Bonnl of Ihiblie 
Ftlllty Coinmlssloiiri’s. Nt'wark. N. .1. Ueprt'Stmtlng same. 

Bishop, V, lu recall, St'iiool of Engineering, I'nlversUy of Pittsburgh, Pitts- 
burgh, Pa. 

Black, ,W- M - Mn.lor Ctmeral, Chief of Engineers, l^td ted StJttes ,\nny, Wash- 
ington, D. C. 

Bliss, Collins P., Pntfessor of Mechanical Engineering, New York FnlviT-' 
• , slty, N. Y. Uepresenting .<ame. 

Bogart, Ernest L„ PndVsMU* of Eeomunics, Fniverslty of Illinois, l-rl>ana. Hi. 
Hepresciitlng Department of State. Foreign Tratle Advis(*r’s oniee. 

Bowman, Clmrles H., Meelmnicnl Engineer. Laughorne. Ihi. Iteiu’esenting 
Montana Society of Engineers. 

^ Boyd, Alfred, Dean of Engim*ering. Agricultural and Mfvhnnleal Collegi*, Siill- 
wmter, Okln. ltc^>reSiMitlng Oklahoma Soidety of Kngineei>. ^ 

BQzell, Harold, Assistant Professor of Elect rind EngimHulng, Yale l'nlv(*r>^it y. 
New Haven, Conn. Uo]iresentIng same. 

Brow'n, H. H. Chemist. Department of Agriculture, WaKlilnglon, D. C. Bepn^ 
renting Burenu of Chemistry, Department of Agncultuid. 

Brower, Irving C., Major, Construction I>lvlsion. Wnshlngioii, D. C. U 4 »])re- 
. seuting Atuerlcun Society of Municipal Improvcinont. 

Browne* Arthur B., Major, Chl<‘f Motors aud Vehicles Division, Ordnance 
Department, Washington, D. C. Beprescniing-^^m'lety Automohlle Engi- 
neers. . f 

Browne, William Hand, Jr, Professor of Klj^rlcnl Engineering, Nortli 
Carolina State College of Agriculture ami Engmwrlng..^ UnUMgh,' N. (\ 
Uepresentlng same. j 

Bruner, Warren p., Investigator, Unltetl States Bureau of KfBcIeucy, \ynsle 




Ington, D; C. 

aro. 
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Burden, Harrj* P., EuKineer In Forest Pi-mlucts, Forest Service, Unlte<i States 
Department of A^M’IcuIture. UepresenUng sume^J^ 

Burks. Jesse l>„ MannKer Washington Olilee, Natiouul >ndustrlHi Conference 
Board, Wnsiilnjd^on, D. C. , 

Butler, G. M., Doan, College of Mines und KuKhteering; Dlivctoi*, Arizona 
Bureau of Mines, Unlv**isity oi Ariz4>uit, Tucson, Ariz, K(d>re8eutiHK Kaine. 
f. apt*n, Samuel Specialist In (-n^Iier Ktliuat ion. I n i ted States Bureau of 
Fdueaiion, Washin;rton, IX (X UepreseiUiitK same, 

Carol iters, Neil. Kcoi torn 1st, D^pnrtnlent of State. WasUiiif^tt)!!, D. C. Uepre- 
seiitirtfx Olfice of Foreign Trade Adviser, Deitartiiieiit of State. 
t:arpouirr, Dan E., Dean of Faculty, International Correspontleuce Schtnds, 
Scranton. Pa. Ueprcsentinp same. 

Chaniherlaipi. A.. Supervisor of Manual Trnininjr. Frankllit Sfliooi: Wash- 
ington, n. C. Representing^ Worcester Polytechnic Institute. 

Citasi*, Charles P., Chief Enj^ha^r, Fnit(*d Slaters Mnnslna (toi*j>oration, Wash- 
ingU)!!, I). C. Uepreseniliij; lowti Fn;:lneerinK Society itt Wusltin^Mon, I). 0. 
Cl)as(», Kt»on Wilson, riminnnn, A;;rlculturul ami Meclianicai Knj^ii>ei*r[nff 
Department. University; of Nebraska. Lincoln, Nebr, UeprestuttinK same. 
Child, SteplKMi, District Tow' a Plnnnor, United States Housing" CoriM>ratlon, 
W ashiIt^:ton, I). i\ Uepresentinji Scliool of I.nndscaiv Archite< ture and 
rity Planning' of Harvard University, ami American Societ.v of lauulscapo 
Architecture. 

Clark, Howard F.. Major of Enj;ineer.s, Olllce of Fliief of En^dtiCers, Wash- 
ington. D. C. 

Claxton. P. p., ('oinmlssionor of Education. WnshiiiKton. D. (k 
Coddiui^tony E. F.. Dean of EnpineorluK, Oido State University, Columbus, 
Ohio. Iteprestmtin;: ,^nnu\ 

( oe, Frank W., fllajor General, Charge of Cknist Artillery. Wnsldngton, I). C. 
Representing Coast Artillery. 

Coggesitall. George W., Institute of Industrial Researeh, Washington, I). C. 

Representing Society of Automotive Engineers, Ne\v Ym-k City. 

C/<then, Louis, (Consulting Eug1mH.u*, Wasiungtou, D. 0. 

Collier, Erank W., Director of Resea rclt, American University. Wasldngton, 
D. C. Representing same. 

Conner, Sammd L.. Prt)fessnr RnllroadMCnglneOrlug. Tufts (’ollege. Mmst*, 
Rej>resentlng same. 

Covell, Grant A.. Dean of School of Engineering. Oreg(^>i<^griei»IUiiai (,’ollege, 
Ct)rvaIIis, Ore. . Representing totnie. - * 

Cummings. Elmore D., Uuitetl States A.^slstant Engimvr, Oniia* Chief of En- 
gineers. Washington. D. (k 

Dachitow.ski, Alfretl P.. Bureau of Plant Imlimtry. UnitctI States Oepurtment 
of AgrlcultmV., Washington, D. C. 

Daggett, Parker Hayward, Professor of Eloctricul Eitgimvring. University of 
North Carolina, Clmi>el Hill, N. O. UepresMuitlng same. 

Davison, Charles M., 1‘irst Lieutenant of Engiiuiers, Camp X. A. Humphreys, 
Va. Representing- Edwards Manufacturing Co., Cincinnati, <i. , 

Del^i Mater, Htephen T., Major, Quartermaster Corps, Washiiiglon, D. (!. 
Dennis, E. .L, WashIi»gton, D; C. 

De Yarnett, HarVy ,1., Siipiuluteiiaeut of Trades, Hampton histUute, Va. 

Dietz. L W..‘ EdVentJOhal Director, \\Vstern Electric CN>., New Ytirk City. 

Representing ^nue. ^ " 

Drinkef, Henry Storgls, President, I/ehigh Uiilvorsil.v, Boutli BetlilcUom, Pa. 
Itepresentlug same. 
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rKHlge, n. L., As'pifltnnt Ti'ofe sor t>f l*Iiy.-<k*s, State Uulverstty of Iowa, 
Iowa nty, I<nva. Heiire^emlnp snmo. 

Tmc'kerlnp, William E„ First Lieu tenant, Engineers, United States Army, 
Camp Huinirfiivyrt, Va. 

\l>u Ilrnl, Ernest F., I’rosidont, Pyro Clay Prcuhicts Co.. Cincinnati, Ohio, 
i^rl, Samnei Rroodus. JHreetor of Knplu,ecring Department, Cleinson Agri- 
^ cultural College. Clemson, S. C. Ite^>reseiitiug same. 

Kinery;. Nutt M.. Vice l^csidcnt, Lehigli University, South Bethleheui, Pu. 
IteprtMienting same. * 

Ihnory, Freitcrick L., Professor of MechaiilCH and ^ppllwl Mntlienmtics, West 
Virginia UnLverslty,-Morgimtown, W. Vn. Uopresenting same. 

KvanS, FnHleriek H.. IhMUi, ToUnIo University, Toledo, Ohio, 

I*\dser, M. 1... Associate Kditor. li*oi 4 |^'riitle Ueview, Cleveland Ohio. Repre- 
senting same. , 

Felgar, J. n..*Dean. CoIlegV of 1-higineerinp, T’nlverslty of Oklahoma. Norman, 
Okla. Representing University of Oklalionm and Oklahoma Society of 
Engineers. 

Kernald, Robert H., Professor of Dynamical Engineering, University of 
Pennsylvania, Pliiladelphia, Pa. Iteinvsonting same. 

Flather, John J.. Professor of Mechantcal Engineering, University of Minne- 
sota, Mlnnoaivilis, Minn. Repres<Mitlng same. 

Follows, George H., Professor e! Commercial Engineering, Carnegie Instlt\ite 
of Technology. Pittsburgh, l*a. UepresentUtg same. 

Gardner, Carroll IL, Engineer, American International Corporation, New 
York. N. Y. Representing same. 

Glading. J-’rnnk \V.. Bureau of Standards, Washlngtt^n. D. C. Representing 
•National P’lre Protection Association. , - \ 

Olazer, Morris II. , McGraw-Hill Co., Washington, D. C. B^presentlng same. 
•Griswold, Roi>ert O.. Chief Technolog I.st, HeJiry U Dolierty '5; Co., New York, 
" N, Y, Ileproscidlng same. 

Halsey, W. D., Assistant Profes~sor of Mechanical Engineering, George Wash- 
ington University,. Washington. D. C. Representing same. 

Hamilton, E. P., Secretary, John Wiley & Sou.s, Inc., New York, N. Y. Uop- 
‘ resenting same. 

Ilanllne, Simon M.. Paint Manufacturor, Bnltlmoro, Md. Representing Pulftt 
Manufacturers’ Assodnti<m of tlie United States. 

Harding, Edward J., F’leld Secretary, Association of General Contractors of 
America, Washington, D. C. UeprestMitlng same., 

Harrison, John L.. Civil Engineer, Washington, D. O Representing Ohio En- 
* glneerlng Society. 

Hutfidd, Henry R., I>eau, College of Commerce Ihilverslty of California, Berke- 
ley, Calif. Represoutlng same. 

Hatt.- William Keiidriek, Professor of Civil Engineering, Purdue University, 
Lafayette, Ind. . _ 

Henderson. William E., Professor of Inorganic Chemistry, Ohio State Uni- 
versity, Columbus, Ohio. Renrosentiiig same. 

Heary, P. \V., Vice President, American InTernatlonal Corporation, New York 
City. Representing same. * • • • 

• Henry, S. M., Captain, C. C., United States Navy, Navy Department, AVnsh- 
Ington, D. C. Representing Bureau of Construction and Repair, Nuvy 
Department ' 

Her^rt, Edith O. Editorial Assistant, thc« Ronald Press, New York, N. Y. 

Representing sam^ . • * , 

•• . 
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Tlimoa, U. L., Professor <»f Connnoroo. Ty>iiJslnnn Stnte rniversity, Dnton 
Uoiijxe, T.ii. Uepresenting same. -*■ 

Hfulgiiis, Hownnl 1... I>ean. College of Epglneerinp, Owrge Washington Uni- 
versity, Wiishingt(ni, I>. (\ Uepresenting same. ' * ' 

HnlTimm, .1. M., rai)tain of Engliu^ers, Wasliington, D. C. 

Jlnfninnn, Adain, IVan of Engineering College, St. Marj- College. Payton. Ohio. 
Uepres('iit ing same. . 

Unl.leii, Cliarii-s A;, I>in*etor, TlniytM* Sdiool of CiviI'’Knginot*ring, Daitimnith 
C(>IIege, Maiiiiver, N*. H. Uepresenting sumo,'** 
lI<tllon, E. I... ri'oresso]' of loaiicai^oii, I’Cnnsus State Cnllegt^, Manhutifln, Kans. 

Uepres(*ntiMg same, * 

tlMjiies. W, C(HMle, Professor of Civil KngMieering. University of South CuroUnu, 
<’;>luiiihia. S, (\ Uepresenting same. ^ 

llMdver, Frnnlv IV, rivil Knginet'r, Washington, P, C. 

Ihttrliluss, W. K,, I>ir(*etor,' UusiiK^ss Ednoation, University of Minnesota, Mln- 
tieapolis, Minii, Kei>resenting same. 

Hiiglies, JUrtor .hpnes, (:halrnian of tlie Administrative Board and i»rofe.4sor 
of Hvil IOngii)(H*ring, Harvard I'ngineering School, Harvard l*niV(*r.sity, 
r’nini)ridg<*, Mass; Ueprestrrrflng same. 

Hustvedt, Ola 1 Jdent. (Ntininunder, United Slates Navy, Unremi of Ordnaiue, 
Navy Pepa^iaent, Washington, P, C!. Uepresenting same. 

Jarvis, Cliestor 1^, Spevialist in Agricultural Education, lUireau of Education, 
Washington, P, C. 

.frill; ins. C, I'.. Past President, Society uf Motion Pit^ure Kngino<*r.s, Wnslilng- 
ton, I>. 

.Triiks, Jeveininh W., Research Professor o^Gpvennntmt, Nt*\v York University: 
Clininimn of Uourd, Alexander Hamilton ^Institute, 13 Astor Place, New 
York, X. V. U('iu*t^enting same. - 

Jones. C, U., r>j;nn. ('ollege of Eugim'eiing, West VlrgiT?t»wl^v<*rsity, Morjnm- 
town, W. Va. Representing same. 

Jones; .Inlm W,, Tiiternatlonnl Corrt'spondence Schools. Scranton, I»a. Rep re- . 
Ki'iiting sanio^ 

K.’ipn, Stanley J„ Engineer. University of Ponns.vlvania, Philadelphia, Pa. 

Kelly. IR. A. IP, Wiishiiigton, D. C. Representing American Society *of Agri- 
cultural EnglnoiU’s. 

fhttlienderfer, it .C,, IMn^'tor of Copniiorce, George Washington University, 
Washington, D. 0, Represeirting George Washington University. 
l.iningnn, W, i-1,, J^ieut. Col., Engineers, United States Army, Camp Hum- 
phreys, Va. ■ . 

lang.sdorf, .\. S., Pt^an, School of Engineering and Architecture, Washington 
University, St. Uouls, Mo. Uepr<*senting same. 

Uinler, Alexander C,, Professor of ..Electrical Englnoerlftg. I’nlverslty of MIs- 
.sourl,OolunihIii,'Mo. ,, ^ 

ieln'nd, 0. M., Professor of Civil Engineering. Cornell University. Ithaca, N. Y. 
I.imlsay, C, E., United States Hn I Iroml Admiplstrtiti^ Washington, D. C, 
Uepresenting American Unllwny Engineering Asfik>dlRlon. 

Uoyd, Richard L„ Mechanical Engineer, 2f> Broadway, New York, N. yT Rep- 
resenting JMontana Society of Engineers. ' 

I/ongloy, Wininm Itaymond, Assistant Profe.ssor of Matl»enmti<-s, Sheffield* 
Scientific Schoof, Vale University, New Haven, Conn, Representing same. 
Loveland, John W,, jr., Chptain, Coast Artllle United States Army, Engle- 


wood, N. J. 
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I.ustig, Abraham A., Zionist Organization of America, New York, N. Y. Ref^re- 
senting same. * • 

l 4 yon, Wallace O., Assistant Superintendent of Structural Division, Office of tlw 
Supervising^ Architect, Wasliington, D. r. Ueprcsi^niting ruited Stat^^ 
Treasury I>epartment.^ 

McCaustland, Klnie'r James.. TVan, Faculty of L:u;:iiu*iTiug, I'aiverslty of Mis- 
souri. Columbia. Mn. Uei)restMiting same. 

MacCHntock, SamueU McGraw-Hm^piK>k CV. New York, N. Y.- Uepreseming 
Fetleral Board of* Vocatioimi Kducaliou, Washington, I). 

MacUine, Uuyiiioud, Ensign, Uuiioil States Naval Uestnve I*Vrtx\ Washington, 

I). C. ' 

Mcl^iin, Angus Wilton, DlrtH-Gtr. War Finance Corporation, Washington, 1>. <’. 
McNair, Fred W.. Fre^H^’iit. Mlehiguu College of Mines, Houglittm. Mich’. 
Uepresonting Michigan College of Minima ami liuroau of Stumlurds, Dctmrt- 
ment of Commerce. 

McKae, Austin l>*e, Oireettn*. Missouri School of Mines, Rolla. Mo, 

MttcCormack, John G,. Training Sclunds, Motor Transt>ort L'orps Washington, 

* D. C. Uepres^Miting same, 

MacE>onnld. Thuums H,. Engine^*!* in Charge of FtMleral Aid. Rinni W»»rk, Bureau 
of Public Rocftls, iVpartuient of Agriculture, Wasliington, U. if Repre- 
senting same. f ' 

MacElwee. R. S., Assistant r>lrot‘tor. Bureau of Fi>r«^i and Domestic Ct>m- ^ 
nierce. Department of Commerce, Washington, I>. C. ReprestsiUng same. 
Mucomber, George S., Associate Elei’t rlca! Engiii^vr, Bureau ut Standards 
Washington. D, C. Representing snino. 

Mann Charles U.,*ChiilrmaQ. Advisory Board. War Plans Division, War De- 
partpmnt. ' 

. Marshall, *Stuart B., Ct»usuliing Kngltuvr and Metallurgist. Chevy f’liase, 
Marston, Anson, Dean of Engiiu^rtng, Iowa State College, Ames, Tt»wa. Uei>- 
resenting same, • 

Mathew^on, P„ Mechanical Fhiglheor, 120 Broadway. New Y^>rk, N. Y. 

Representing Montana Society of E^^lnoerst. 

Maltliews, Fred KIwimmI; Refrigenuitui ( Mec'lianlcnri Engineer. Bureau of 
Markets, Washington, D. C. Representing American St»cioty Refrigerat- 
ing Enginet»rs. 

MUos, Herbert E., Chairman, C-omnilttt^- Instruoth'm and Advancement of In- 

* dust rial Workers,* Natfonal Industriai Coufbreace Board, Bust on, Si ass. 
Miller, Hugh, CapAln of Engineers, VnUenl States Arm.v, Camp Uumplfr^s, Va. 
Miller. Si>enc"er. Chief Engineer, LldgerwootV Maiiuf:i«uring Co„ N^*\v York, 

N. Y. Repres^ting same. - * ^ 

Miller, Stephen Tvaiy Director, Sfehool of Raslness' Administration, IMlverslty 
of Waslilngton, battle, AVash. lfcn)r**8tMiting.^me. 

More,- Charles C., pjttfessor of Civil Enffliieerlng nnd Hoad t)f Civil Engliieer- 
. tog Department, University^ of Washington, Seattle. Wash. Ueproaentlng 

oame.' " ♦ 

Morrow, L. W. W.. assistant,* W^fessor ofvElectrleal Engineering, Yale Unlver^ 

slty, New Haven, ^niL* ^ ■' 

Mott, Wllliura Elton, Dean. Division Science and Engineering,. Carnegie Insti- 
tute of Technology, Plttsburgli, Pa, ttepresenUng same, 

Mewcomh, John Lloyd, ProfesBor of Civil Engineering University of Virginia. 

. Reprceentlng same. ■ , . - ■ 

l^ewmah, Quincy B„ Captain of ipngln^rfk United States Coast Quai^ Wash^i ; 
D. ,G; lieiir^Dtliilf. D^rtmepty, 
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Nichols, F. G., Assistant Director of Commercial Education, Federal Board for 
Vocational Education, Washington, D. C. U^resentlng same. 

Nichols, W. W., A^stant to President. Allia-Cba liners Manufagturlng Col, 
New York, N. Y. Representing sama , ^ * 

O’Hara. Frank, Professor of Economics, Catholic tJnlverslty of America, 
Washington, D. C. Rei^esentlng same. 

Patton, Raymond S., Hydrographic and Geodetic Engineer, United States Coast 
and Geodetic Survey, Dej)artmeut of ‘Commerce, Washington, D. C. Kepre^ 
senting same. 

Paul. C. E,, Construdtion* Engineer, Chicago. III. Representing National Lum- 
l)er Manufucturt*rs Assoclntiori. „ 

Person. Harlow S., Managing Director, Taylor Society, New York, N. Y. Rep- 
resenting Riime. 

Potter. Audrey A,, Dean of Engineering Division, Kansas State Agricultural 
College. Manhattan, Knns. Rei>re.s<*ntLng Kansas State AgricnHural Col- 
lege and Land Grant College Engineering Association. 

Pratt. Francis C., Vice President, General Electric Co.. Schenectady, N. .Y. 
Representing American Institute of Electrical Engineers. 

1‘uroliHse, fcklwln K., Lieutenant, United States Army, WashlnUjon, I). C. Rep- 
roseuftug Society Automotive Engineers. 

Putnam, G. K.. Commissioner ol[ Llghtllouses, \^ashtngton, D. C. Represent- 
ing Bureau of Lighthouses, Department of Commerce, Washington. D. 0, 

Ran dull, W. A., President and General Manager, the lUmlall-Faichuey Co. 
(Inc. 1. Boston, jyass. Representing same. ' 

Randolph. I.,. S.. United States Sblj)plng Board. Washington, O. C. 

Rautoustrauch, Wi^Iter,* Consulting Engineer and lYofe^r of Meclmijica! En- 
gineering, Olumbia University, New York, N. ’Y. \ 

Raymond. William G., Dean, CJollege of Apphet! Science) State University of 
lowu, Iowa City', Jowa. RepreseuUug same. 

Read, Thomas, in charge of Division of EdiKSVtlon and Information, UniUd 
States Bureau of Min^Si Washington, P. C. Representing same. 

Rediugum, Lieut. Col*. L AV., Committee on Education mul Si>ecinl Training, 
W’ar Department, W’ashlngton, D. C. 

Heed, Paul L., Commander, Unitetl States Navy, Washington, D. 0. Repre- 
senting (>>mpensatlon Boanh’Navy Department. ’ * ^ 

Reid, WiUlam A., Trude Adviser, Pun American Unitm, Washington, D. C. Uei>- 
rcsentlng same. 

.HItchle, John Milton. Lieutenant Colonel, Motor Transport Corps, AVashlngtoD* 
D. C. 'Representing same. 


Roberts, Emerson B., Educational Department, Westinghouse Klectrlc'A Matig- 
facturlDg G)., East Pittsburgh, Pa. Reprosoutlng same. , - 
Roberts, G. R, Assistant Superintendent, Computing Division, 8«i>ervlslng 
Architect’s Office, Treasury Department, W'ushlngton, D. C. Representing 
Soefety of Constnictors of Fe<lernl Buildings. 

RoblnSon. Max R., Professor Mechanical Engineering, Municipal University of 
Akron, Akron, Ohio. Represcntijlg same. * , 

Rodman, Walter Sheldon, Professor of Electrical Engineering, University of 
Virglaia, Univenltyi Vo, Representing same. \ * 

Satterfield, H. E„ Professor of Mechanical Rngloeerl ng. North Ctlrollna State* 
College of Agrlcuthire and Engineering, West Raleigh. N. C. Representtng 
same, r-' . . ' 


Schell, E. H., Professor bf Btuloess Massachaaetta Institute of 

l^eclmolt^/tAambridge, MaaSi ReprSaeatl^yaine^ * - 
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Shn\\^ Howard B., In clinrpe of I>ohorty Train inj: S<*hcM»lP, Toleilo, Oldo. Bep- 
re»entiiis same. ^ 

Rhea, Wlllliini J., Major of Enfflnt^ers, Vuited States Anny, Wnahln(non, O. C. 

Hepresentlns Rnniklyn Engineers rinb, Brooklyn, X. T. ’ 

Sherman, Fklward f\, Jden tenant Comiimnder. Civil Engineers Corps, I^nlte<l 
States Naval Keserve Force, Wushlngion, D. C. Keprescntln- Bureau of 
Yards and Docks, Navy Department. 

Shoemaker, Clifford, Senior Highway Engineer, Bureau of Puhlir Roads, AYash- 
ington, D. C. Representing Ohio Engineering S<x’letyv ' 

Snow, Charles H., Dean School of Applitxl ScIcV»ce^>"' YorV T^nlversi^New 
York. N. Y. Representing same. V ^ 

Stout. Oscar Van Pelt, Dean, College of Engineering. T’niversity of NehrasUa, 
Lincolln, Nebr. Representing saute. 

Swiggett, Glen Lovin. .Spccdnllst In Charge of Coinmerrlal Education. United 
States Bureau of Educntlon. Washington. D. C. Uepresonting United 
States Bureau ^of Education nud (;oinmittee of Fifteon on Educational 
Preparation for Foreign Service. 

Taliaferro, T. H., Dean. School of Engineering. Maryland State College, 
Qpllege Park, Md. Represent ting Washington Society of Engineers. 

Taylor, Thomas U.. Dejyi of Engineering. University of Texas, Austin, Tex. 
Representing same. ' ■ 

Thompson, J a mes S„ Secreta ry . M cG ra w-H 11 1 Bm >k Co., Now York. N. Y, 
Thornton. Wlllinin M., Dean of Engineering, University of Virginia, University, 

Va. 

Thurston, Perry K., Assistant Chief Dntftsmnn, Bweaii of Steam Engineer- 
ing, Navy T^epartiuent, Washington, D. C. Representing same. 

Tracy. John Clayton. Professor of Civil Engineering. Sheffield Scientific School, » 
Ynle University, New Haven, Conn. Representing same. 

True. Alfred Charles. Director. States Relations Service. Unlt^ States Depart- 
ment of Agriculture, Washington, D. C. Representing s*une. 

Turnbull, Wllliuin F., Unltt‘<l Stirtes Department of l.nbor. Washington. D. C. 
Turneaure. F. E.. Dean. College of^ Engineering, University of • Wisconsin, 
Madison, WIs. Representing srfme. 

Von^^ngenen, James H., Engineer to Internatlounl Bonndary Commission, ^ 
f^aahlngton. D. C. Representing Washington Swlety of Engineers. 

Votey. i. W., Dean, College of Engineering, University of Vermont, Burlington, 

Vt. Reprt^ntlng same. 

Walker, Francis. Chief Economist, Fedenil Trade (>nnn^L^W>u. Waslilngton, . 
D. C. Representing same. 

Walker. P, F.. Dean, School of Engineering. University of Kansas, I.nwrcnce, 
Kans. Representing same. * * 

Woodman, Leon Elmer, Professor of Physics, University of. Maine, Orono, 

Me. Representing ' same. * . 

Waterman, Rlcliftnl, Secretary, rtnllroad Conmfitt<H'j rhaml>er of Commerc'c, 
United States of America, Wash'ipgton, D. C. . ^ 

Watkins, Lewis H., Colonel, Corps of Engineers. United Stat^ Army, War Ve-\r 
pnrtment. Washington. D. C. Representing same. ^ 

Weller, Frands R., Consulting Engineer, Washington, D. C; * Representing . 

American Society of Clvll^ Engineers. , . * 

Wendt, Edwin F„ Meml^r Engineering Ikmrd, Interstate Coinifforce Cammls* 
don; WasWp^on, b,-a Representing Ant^can Railway Engjgeering' 

; Asspdatlon» Chlca^^^^ . 
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Whittaker, U C., Engineer, National Engineering Co^ Boston, Mass. Repre- 
senting same. 

W hipple, A. I>., Chief Engineer of the Lime Association, W^ashlneton. D C 
Representing samk 

Winiams, Clement C., F»rofossor of Civil Engineering, Unlveraity of Kansas 
Lawrence, Kans, Kepn»sentlng same. 

Williams, .1. Paul J., Associate 'Editor, Eiiglneering News Record, McOraw- 
HlII Book Co., New York, N. Y. Representing same. 

\Vil»ou. A. M.. ProfesHor of Electrical Ensineerlug. Uuiveralty of ClDcinnatl 
Cindmmtl, Ohio. Representing same. ' * 

Winslow, E. Eveletb, Colonel, CoriM of ttigineers. United States Army, W'ar 
Department; Washington, D. C. Representing same. 

Wirt, Kretlerick Alfred., Farnf Machinery Specialist, Maryland College of 
Agrlcuiture, College PaiTc, Md. Representing American Society of ActU 
cultural Engineers. 

Wooster, Melville C., Chief Accouiituot, Federal Trade Coiamlssloii, Wualdug- • 
ton, 1>. C. Representing same. 

Worth. John O., Mining Engineer, Philadelphia, Pa. 

W’rlght, J. C., Assl.stnnt Dlre<’tor of Industrial Educnlh.n, Federal Board for 
Vocational EducaUon, Washington, D. C. Representing same 
133624'— 10 12 
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APPENDIX D. ♦ 

RKOLUTION ADOPTED AT THE FOURTH SESSION OF THE CON 
FEREENCE WITH REFERENCE TO ENGINEERING AND COMMERCE. 

(See p. 155.) 

^ It is tlie senso of tiie meeting that — 

1. Industrial and <*onimen*ial developmeut has created n demand for men 
• with technictd eitplneerlng training ami business ability, Slannfactnrlng in- 
dustries nre seekiug en^iuwrs tn iiuidify to serve lii capacities rt'^iuirim; sound 
business training. Banks find brokers also nee<l men with business tralnlm: 
and the engineering point id’ view. This nee<1 1s rapidly inrrea.sing and bids fn ir 
to cleiunnd a large number of technically traine<l men for both don>estlc and 
foreign cotnmerce. 

2. lu tu-der to meet this demand the eeiuionilc phases of engineering snbjens 
should be emphasized wherever iHi.ssllde in engineering Instruction. This may 
be done by einplmsizlng the prohlems of values and costs in the regtdar te( hnlr;i! 
work and by liitnHtuclng or extern! lug courses in^-euend e<‘onoinlrs. Cost ar. 
ctuinting* business ttrgtinization and business Inw into the engluet*rlug currieul:i. 
These c'ourses should he deslgueil particularly to nns»t the ine<ls ttt tiie en- 
glnetTlug student, 

3. The eiiginet^riug phases of ectpuoinic sul)jecis should he emphasized wherevn 
possible ill cttuunerciid Instruction. Stndeiits in c*<anmereial courses sinmhl nls.. 
lie given opiK>rtmdty to take siieiial eourst^s In the basic principles and pmetire- 
of englnet‘Hng no that they may understand In general terms the operation <o 
power plants and tninsiHirtallon systems from the eiigimH'rlng point of view. 

. 4. It Is also urgeil ui>on all hvstltutions with tleimrimeiits In tmglnei'ruig an i 

etwiomb's or comniert'e Hint they consider some plan of cmu-dlmitlon in devtd.M. 
a course lu preparation for those careers wherein itructleal- training in modern 
languages, in-^the essentials of eiiglmnwing nnd business theory und prarticf 
have f»>und to be both helpful nnd necessary. , . 

178 . ' 
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